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in which a carbonyi group present in the L group 
and/or between the L and M groups which is not bonded 
in the form of an amide can also be present as an 
oxime, 

is a group of formula to A^: 





E'— N, >— D- CHj A» 



EiandE2 are H. lower-alkyl. OH. lower-alltoxy. lower-alkoxy- 

lower-alltyl, carboxy-lower-alltyl, P(0)(0-lower- 
alltyl)2, C(0)ORi, OC(0)Ri, OC(0)ORi or C(0)SR1, 
provided that at least one of Ei and E2 is H. or 

£1 and E2 together with the N atoms to which they are attached 



.../3 
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are a (S.S-dimethyl or 5-oxo)-4.5-dihydro-1 .2.4- 
oxadiazol-3-yl group, 

is lower-alkoxy-iower-alkyi, lower-alkyi, lower- 
alkyi substituted by OH, COOH, iower-aikoxycarbonyl. 
lower-aikanoyloxy, lower-alkenoyioxy, by optionally 
substituted benzoyloxy or by lower-alkyl-CONH. or 
phenyl which is optionally substituted and optionally 
bonded via iower-aikylene. or cycloalkyi optionally 
interupted by O, 

one of X and Y is CH and the other is CIH. C-lower- 
alkyl, C-Iower-alkoxy or N, 

D Is a group (CH2)s or (CH2)tO. 

s is 1 to 4. 

m and n are 0 to 5 and 

t is 0 to 3, but m + n are 1 to 5 and each of m -f t and 

n + t is at least 1 , 

p and q are 0 to 5, but p -t- q is 2 to 5. 

Wi Is CH2. alkyl-CH, lower-alkyl-OC(0)CH, NH, lower- 

alkyl-N or lower-alkoxy-lower-alkyl-N. 

W2 is o, NH, acyl-N or lower-alkyl-CXJ(0)-N, 

G is H or the characterizing group of an a-aminocarbox- 

yllc acid, 

M Is 1 ,4-plperidlnylene bonded via the N atom to the 

keto group or 1 ,4-phenylene optionally substituted by 
lower-alkyi, lower-alkoxy, OCH2COOH or OCH2COO- 
lower-alkyl, 
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Q is O. CH2. NH. acyi-N or lower-aikyi OC(0}N, 

T is NH2. NH-iower-allcyl. NH-lower-ailcyl (COOH or COO- 

lower-alityl). lower-alkoxy or iower-alkenyloxy 
substituted by lower-aikoxy, COOH, COO-lower-aikyl. 
iower-alkyl-COO or lower-alkyt-OCOO, or a group OT, 

T' is H, iower-alkyi, phenyl or pyridyl optionally bonded 

via lower-alkyiene or cycloalkyi optionally bonded via 
lower-aikylene and optionally interrupted by O, NH or 
NCOO-lower-aikyI, with the provisos that 

a) T is different from H, lower-alkyi and phenyl-lower- 

alkyl where 

L Is a group of the formula 



O G 



A is a group of the formula 

E«— N X— Y 

one of El and is hydrogen and the other is hydrogen, tert- 

butoxycarbonyl or benzyloxycarbonyl, 

one of X and Y is CH and the other is CH or N and 

W is NH, iower-alkyl-N or lower-alkoxy-lower-alkyl-N, 

G has the above significance, 

M is 1 .4-piperidinyiene bonded via the N atom to the 

keto group and 
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Q is O, and 

b) T is different from H. lower-all(yi, phenyl and phenyl- 

lower-aikyi where 

L is a group of formula i , L^i or L^i : 



A 



I 



An 



O G° 
O 

H L 



A is a group of the formula. 




one of £1 and E2 is hydrogen and the other is hydrogen, tert- 

butoxycarbonyl or benzyloxycarbonyl. 

one of X and Y is CH and the other is CH, C-lower-alkyl. C-lower- 

aikoxy or N, 

RoandQo are H or lower-alkyi, 

isC-OorC-NOH, 

M is 1 ,4-phenylene optionally substituted by lower- 

alkyl, iower-alkoxy, OCH2COOH or OCHaCOO-lower- 
alkyl and 

Q is O. CHa or NH. 
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as well as hydrates or solvates and physiologically usable salts 
thereof. 

25. The use of a compound according to any one of claims 
1-21 for the production of medicaments for the treatment or 
prophylaxis of illnesses which are caused by the binding of 
adhesive proteins to blood platelets and by blood platelet 
aggregation and ceii-ceil adhesion, especially for the treatment 
or prophylaxis of blood platelet thrombi, thrombosis, strolce, 
cardiac infarct, inflammation, arterioscierosis or osteoporosis, 
or as antitumour medicaments or as medicaments for wound 
healing. 



The present invention is concerned witti novel acetic acid 
derivatives, a process for their manufacture, pharmaceutical 
preparations which contain such compounds as well as the use of 
these compounds for the production of pharmaceutical prepar- 
ations. 

In particular, the Invention is concerned with acetic acid 
derivatives of the formula 

o o 

wherein 

L is a group of formula to L^: 




M4/So 1.11.94 
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in which a carbonyl group present in the L group 
anchor between the L and M groups which is not bonded 
in the form of an amide can also be present as an 
oxime, 

is a group of formula Ai to A^: 



e-H X— Y 




. .(CH2)to V 
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ID El and E2 
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are H, lower-alkyi, OH, lower-all<oxy, lower-alkoxy- 
lower-alkyi, carboxy-lower-aikyi, P(0)(0-lower- 
alkyl)2. C(0)ORl, OC(0)Ri, CX5(0)ORl or C(0)SR^ 
provkied that at least one of and E^ is H, or 



16 El and E^ together with the N atoms to which they are attached 

are a (5,5-dimethyl or 5-oxo)-4,5-dihydro-1 ,2.4- 
oxadiazol-3-yi group. 



Ri 



• • • « 
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so 



is lower-alkoxy-lower-aikyi, lower-alkyi. lower- 
alkyi substituted by OH, COOH. lower-alkoxycarbonyi, 
iower-alkanoyioxy, lower-alkenoyioxy, by optionally 
substituted benzoyloxy or by lower-alkyl-CONH, or 
phenyl which is optionally substituted and optionally 
bonded via lower-alkyiene. or cycloaikyi optionally 
interupted by O. 
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one of X and Y is CH and the other is CH, C-Iower' 
all<yl, C-lower-alicoxy or N, 



5 D is a group (CH2)s or (CH2)fO, 



s is 1 to 4, 



mandn are 0 to 5 and 

t is 0 to 3, but m 4 n are 1 to 5 and each of m t and 

n-f t is at least 1, 

p and q are 0 to 5, but p + q is 2 to 5, 

Wi is CH2. alkyi-CH. lower-all<yl-OC(0)CH. NH. lower- 

aiicyi-N or lower-aHcoxy-lower-allcyt-N, 

W2 is O, NH, acyi-N or lower-ail<yl-OC(0)-N. 

G is H or the characterizing group of an a-aminocarbox- 

ytic acid, 

M is 1 ,4-piperidinylene bonded via the N atom to the 

Iceto group or 1 ,4-phenylene optionally substituted by 
lower-all(yl. lower-aII(oxy. OCHaCOOH or OCH2COO- 
lower-alicyl. 

Q is O, CH2, NH. acyl-N or lower-aikyi OC(0)N. 

T is NH2, NH-lower-alkyI, NH-lower-ail(yl (COOH or COO- 

lower-alityl), iower-alicoxy or iower-ailcenytoxy 
substituted by tower-atkoxy, COOH, COO-lower-alkyl, 
lower-aikyl-COO or k)wer«alkyl-OCOO, or a group OT, 

T* is H, tower-alkyi, phenyl or pyridyl optionally bonded 



via lower-alkylene or cycloalkyi optionally bonded via 
lower-alkylene and optionally interrupted by O, NH or 
NCOO-lower-alkyI, with the provisos that 

a) T is different from H, lower-alkyi and phenyl-tower- 

aikyl where 

L is a group of the formula 



O G 



is a group of the formula 




one of El and is hydrogen and the other is hydrogen, tert- 

butoxycarbonyl or benzyloxycarbonyt, 

one of X and Y is CH and the other is CH or N and 

Wi is NH, iower-aikyl-N or lower-aikoxy-lower-alkyl-N, 

G has ttie above significance, 

M is 1 ,4-ptperidinyiene bonded via the N atom to the 

keto group and 

Q is O. and 

b) T is different from H, lower-alkyi. phenyl and phenyi- 

lower-alkyi where 

L is a group of formula ^ , L3i or L*^ : 



I 

A 



O 

O 



A: 



5 A is a group of the formula 

, H 

E*-N X— Y 

one of £1 and is hydrogen and the other is hydrogen, tert- 
10 butoxycarbonyl or benzyioxycarbonyi, 

one of X and Y is CH and the other is CH. C-lower-alkyl. C-iower- 

aikoxy or N, 

35 FV>andGo are H or lower-alky I, 

is C-0 or C«NOH. 

M is 1 ,4-phenyiene optionally substituted by lower- 

» alkyi, lower-alkoxy, OCH2COOH or OCH2COO-lower- 

alkyi and 

Q is CH2 or NH, 

25 as well as hydrates or solvates and physiologically usable salts 
thereof. 

in the scope of the present invention "lower" denotes 
straight-chain or branched groups with 1 to 6, preferably 1 to 4, 
39 C atoms. Thus, methyl, ethyl, propyl, Isopropyl, n-, s- and t*butyl 
and hexyl are examples of lower-alkyi; methoxy and ethoxy are 
examples of lower-alkoxy; acetyl and propionyl are examples of 



6 



lower>alkanoyl. MethacryloyI is an example of lower-alkenoyi 
and pentenyloxy is an example of lower-alkenyloxy. 

Halogen and lower-alkoxy are examples of substltuents on a 
phenyl group Ri. Benzyl and Ca-e-cycloalkyl optionally interrupt- 
ed by O, such as tetrahydropyranyl, are other examples of groups 
Ri. Lower-alkanoyloxy groups such as acetoxy are examples of 
substltuents on a benzoyl group present In W. 

Examples of cycloalkyi groups T optionally bonded via 
lower-alkyiene and optionally interrupted by O, NH or NCOO- 
lower-alkyl are those with 3 to 6 C atoms in the cyclic part, such 
as cyclopropyl, cyclohexyl. tetrahydropyranyl, piperidinyl and 
(t*butoxycarbonyl}piperidinyl. 

The term "characterizing group of an alpha-aminocarboxylic 
acid" denotes the group G in a natural or synthetic aipha-amino 
acki of the formula H2NCH{G}C00H. Groups G present in natural o- 
amino acids are methyl (in alanine), isopropyl (in valine), benzyl 
(in phenylalanine), p-hydroxybenzyl (in tyrosine), CHaSH (in 
cysteine). CHaOH (in serine). 1-hydroxyethyl (in threonine) and 
the like. Further, G is, for example, a lower-aikyi group option- 
ally substituted by OH. SH. lower-alkylthio. aryl, NHz. NH-Ra. 
N(Ra, Rb) or ORa. wherein Ra and Rb are lower-alkyi, iower-alkoxy- 
lower-alkyl, acyl or lower-aikoxycarbonyl. Further, a lower- 
alkyl group G can be substituted by CONH2 or CONH-lower-atkyl. 
The above aryl is e.g. phenyl or phenyl substituted by OH. NH2, NH- 
Ra. N(Ra, Rb) or OR*. The above acyl is e.g. lower-alkanoyl. aroyi or 
heteroaroyi In which aroyI is an aryl group as defined above which 
is bonded via CO, such as benzoyl or iower-alkanoyloxybenzoyi, 
and heteroaroyi is e.g. a 5- to 6-membered. O- or NH-containing 
heteroaromatic group which is bonded via CO, such as furoyl. 

The compounds of formula I can be solvated. especially 
hydrated. The hydration can be effected in the course of the 
manufacturing process or can occur gradually as a consequence of 
hygroscopic properties of an initially anhydrous compound of 
formula I. 
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Examples of physiologically usable salts of the compounds 
of formula I are salts with physiologically compatible mineral 
acids sudi as hydrochloric add, sulphuric add or phosphoric acid; 

6 or with organic acids such as methanesulphonic acid, acetic add, 
trifluoroacetic acid, citric acid, fumaric acid, malele add, 
tartaric add, succinic add or sallcyiic add. The compounds of 
fbrmula I having a free cart)oxy group can also form salts with 
physiologically compatible bases. Examples of such salts are 

10 alkali metal, alkaline earth metal, ammonium and alkylammonium 
salts such as the Na, K, Ca or tetramethylammonlum salt The 
compounds of formula i can also be present in the form of 
zwitterions. 

15 The compounds of fbrmula I which contain one or more 

asymmetric C atoms can be present as enantiomers. as dlastar- 
eomers or as mixtures thereof, e.g. as raoemates. 

The compounds in accordance with the invention can be 
20 dh^ided into the following groups: 

a) those wherein L is a group in which A is a group and 
of the formula 



SB 




wherein Ei. £2, X, Y. Wt, G. M. Q and T have the above 
significance, 

a> b) those wherein L is a group U in which A is a group A3 and 
of the formula 

(^2^1 Q Q 
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Wherein E^, m, n, D. W^, G, M, Q and T have the above 
significance, 

c) those wherein L is a group O in which A is a group fi? and 
of the formula 



wherein Ei, X, Y, W^, G. M, Q and T have the above sig-ifio- 
ance. especially wherein Q is O and T is OH or lower- 
ailtoxy, 

d) those wherein L is a group U in which A is a group A^ and 
of the formula 



wherein E^, p, q, G, M, Q and T have the above signific- 
ance, especially wherein M is 1 ,4-phenylene, Q is O and T 
is lower-aiitoxy, 

e) those wherein L is a group in which A is a group Ai and 
of the formula 



wherein Ei, E^. X, Y. Vfi, Q. M. Q and T have the above signif- 
icanoe, espedaliy wherein M is 1,4-piperidinylene bonded 
via the N atom to the kB\o group, Q is O and T is tower- 
alkoxy. 
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f ) those v^erein L is a group in which A is a group and 
of the formula 




i-p 



wherein , E^, X. Y, G, M, Q and T have the above signific- 
ance, espedaliy wherein M is 1 ,4-piperidinylene bonded via 
the N atom to the iceto group, Q is O and T is lower«an(oxy, 

10 g) those wherein L is a group in which A is a group Ai and 
of the formula 




H 



15 wherein £2. X, Y. Q, M, Q and T have the above signifio- 
ance, espedaliy wherein M is 1 ,4-phenyiene. Q is O and T is 
iower-alicoxy, 

h) those wherein L is a group and of the formula 



wherein Ei, £2, G, M, Q and T have the above significance, 
especially wherein M is 1 «4-piperidinyiene bonded via the N 
25 atom to the keto group, Q is O and T is lower-allcoxy. 

Examples of acetic acid derivatives of the present invention 
are those in which L Is a group of the fomiula 

a) 0 0 
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is a group , or A^^: 



H 

^ — C } — ^* 



X-Y 




^ 4r 

X-Y 

5 (CHaJh ^ 

one of £1 and £2 Is H and the other is H, iower-alkyl. OH, tower- 

aiitoxy, iower-atl(oxy-iower-ail(yi, carboxy-lower- 
alicyi. P0(0-iower-aii<yl}2. C(0)ORi or OC(0)ORi. 

» 

Ri is lower-alicoxy-iower-aikyi, lower-all(yi, iower- 

ailcyl substituted by OH, COOH or iower-alkenoyloxy, 
or phenyl which is optionally substituted and option< 
ally bonded via lower-allcyiene, or cycloallcyl option" 
15 ally interrupted by O, 



one of X and Y is CH and the other is CH or N, 



m and n are 0 to 5 and t is 0 to 3, but m -«- n is 1 to 5 and each 
ao of m -f t and n t is at least 1. 

Wi is CH2, lower-allQrI-OCOCH. NH, iower-all(yl-N or 

lower-alkoxy-lower-ali(yl-N, 

25 Q is H or the characterizing group of an a-amino- 

carboxylic acid, 

M has the significance given earlier, 

at Q is oxygen, 

T is a group OT" and 
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T" is H, lower-alkyi, lower-alkoxy-lower-alkyi or cyclo- 

alkyi optionally bonded via lower^alkylene and option* 
ally interrupted by O, with the provisos that 

a) T" is different from iower*aikyl and phenyMower* 

alkyI where 

A is a group of the formula 




£1 and £2 are hydrogen, tert*butoxyoarbonyi or benzyloxy- 

carbonyl, 

X, Y, G and Q have the above significanoe, 

Wi is NH, lower-alkyt-N or lower*alkoxy-lower*alkyl-N 

and 

M is 1 ,4-piperidinylene bonded via the N atom to the 

keto group, and 

b) T" is different from H, lower-alkyl. phenyl and phenyl- 

lower-alkyi where 

L is a group of formula U i : 



I 

A 



is a group of the formula 



E*— N X— Y 
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£1 and £2 are hydrogen, tert-butoxycarbonyl or benzyloxy 

carbonyi, 

XfYandQ have the above significance. 
RPandGo are H or lower-alkyi and 
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M is 1 ,4-ph0nylene optionally substituted by lower- 

aSkyl, lower-alkoxy. 0CH2C00H or OCHaCOO-iower- 
alley I, 

and physiologically usable salts thereof. 

Preferred compounds of formula I are those in which 

one of El and E2 is H and the other is H, OH, C(0}ORi or 
OC(0)ORi and/or 

Ri is lower-alityl, such as ethyl, butyl or isobutyi, lower- 
alKoxy-lower-alkyl, such as methoxyethyl, lower-alkyi substit- 
uted by benzoyloxy or lower-alkanoyloxy, such as benzoyioxy- 
methyl, acetoxymethyl, acetoxyethyl or pivaioyloxymethyl. or 
phenyl and/or 

one of X and Y is CH and the other is CH or N and/or Wi is NH 
or CH2 and/or Q is O or CH2 and/or 

G is l-l, iower-aikyi, such as methyl or ethyl, or iower- 
alkoxycarbonylamino-lower-alkyl, such as ethoxycarbonylamino- 
propyl, and/or 

M is 1,4-piperMinyiene bonded via the N atom to the keto 
group, 1 ,4-phenylene or 1 ,4-phenylene substituted by OCH2COO- 
lower-alkyl, such as methoxycarbonylmethoxy, and/or 

T is lower-alkoxy, such as methoxy, ethoxy, isopropoxy, 
isobutoxy, tert-butoxy or hexyloxy. lower-alkoxy-lower-alkoxy, 
such as methoxyethoxy, lower-alkenyloxy substituted by COO- 
lower-alkyl, such as 2-isobutoxycarbonyl-2-pentenyloxy, lower- 
alkoxy substituted by lower-alkyl-COO, such as pivaloyloxy- 
methoxy, lower-alkyi substituted by lower-aikyl-OCOO, such as 
1 •isopropoxycarbonyloxy-ethoxy, cycloalkoxy optionally 
interrupted by O, such as tetrahydropyranyloxy, pyridyl bonded via 
lower-alkyleneoxy, such as 3- or 4-pyridylmethoxy, or cycloatkyi 
bonded via lower-alkyleneoxy and optionally interrupted by NCOO- 
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lower-aikyi, such as 1*tert-butoxycarbonyl-3 or 4-piperidyl- 
methoxy. 

Examples of such compounds are those from the following 
Oroup: 

ethyl (S)-4-[2-[4-[imino-2-(methoxy-ethoxycarbonyl- 
amino)-methyl]-benzoylammo]-proplonyl]-phenoxyacetate, 

ethyl (Z)-(R,S)-4-[2-[4-[amino-hydroxyimino-methyl]- 
benzoylamino]*propionyl]-phenoxyacetate, 

tetrahydropyran-4-yl (S)-4-[2-[4-(ethoxycarbonylamino- 
imino-methyl)-benzoylamino]-proplonyl]-phenoxyacetate. 

ethyl (Z)-(R»S)-4-[2-[4-[amino-ethoxycarbonyioximino- 
methylj-benzoylamino^proplonylj-phenoxyacetate, 

ethyl (S)-4-[2-[4-(imino*phenoxycarbonylamlno-methyl)- 
benzoylamino]-proplonyl]-phenoxyacetate. 

2-methoxy-ethyi (S)-4-[2-[4-[imino-(2-methoxy-ethoxy- 
carbonylamino)-methyl]-benzoylamino]-propionyi]-phenoxy- 
acetate, 

ethyl (Z}-(S)-4-[2-(4-(amlno-hydroxyimino>methyl)- 
benzoylamino]-propionyl]-phenoxyacetate. 

Isopropyl (E/Z)-(S)-1 -[2'[4-(amlno-ethoxycarbonylimino- 
methyl)-benzoylamlno]-propionyt]-plperidin-4-yioxyacetate, 

isopropyl (E/Z)-(S)-1 •[2-[4>(amlno-hydroxyimino-methyl)- 
benzoylamino]-propionyl]-piperldin-4>ytoxyacetate, 

isopropyl [1 -[4-[4-(ethoxycarbonylamino-imino-methyl)- 
phenyl]-4-oxo-butyryl]'piperidln-4-yloxy]-acetate, 

isopropyl (RS)-[1 •[4-[4-(isobutoxycarbonylamino-imlno- 
methyl)-phenyl]-2-methyl-4-oxo-butyryl]-piperidin-4-yloxy]- 
acetate and especially 

ethyl (E/Z)-(S)-1 -[2-[4-(amlno-hydroxyimino-methyl)- 
benzoylamino]-propionyl]-pipeiidin-4-yloxyacetate 

as well as from the following group: 

(R/S)-1 -isopropoxycarbonyloxy-ethyi (Z)-(S)-I1 -[2-[4- 
(amino-hydroxyimino-methyl)-benzoylamino]-propionyl]- 
plperidin-4-yloxy]-acetate. 
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pyridln-3-ylmethyI (R)-(E)/(Z)-[1 -[4-[4-(afnlno-hydroxy- 
lmlno-fnethyl)-phenyll-2-methyl-4-oxo-butyryll-plperldln-4- 

yloxy]-acetate, 

pyrldln-4-ylmethyl (R)-(E)/(Z)-[1 -[4-[4-(amlno-hydroxy- 
6 lmlno-mothyl)-phenyl]-2-methyl-4-oxo-butyryl]-plperldln-4- 

yloxy]-acetate, 

tert-butyl (E)- or (ZHRS)-3-[1-I(R)-4-[4-(amlno-hydroxy- 
lmlno-methyl)-phenyll-2-methyl-4-oxo-butyryl]-plperldln-4- 
yloxyacetoxymethyl]-piperidine-1-carboxylate, 
M) ethyl (R)-[1-[4-[4-(benzoyloxymethoxycarbonylamino- 
imlno-methyl)-phenyl]-2-methyl-4-oxo-butyryl]-plperidin-4- 

yloxy]-acetate, 

ethyl (R)-[1 -[4-[4-(imlno-pivaloyloxymethoxycarbonyl- 
amlno-methyl)-phenyl]-2-methyl-4-oxo-butyryl]-plperidin-4- 

15 yloxy]-acetate, 

tert-butyl (E)- or (Z)-(R)-4-I1-[4-[4-(amlno-hydroxyimino- 
methyl)-phenyl]-2-methyl-4-oxo-butyryll-plperidln-4-yloxy- 
acetoxymethyl]-piperidlne-1-carboxyiate, 

ethyl (S)-[4-[2-[4-[(2-acetoxy-ethoxy-carbonyllmino)- 
ao amino-methyi]-benzoylamino]-proplonyl]-phenoxy]'acetate and 
acetoxymethyl (S)-4-[2-(4-ethoxycarbonylmethoxy- 
pheny l)-1 -methyl-2-oxo-ethyicarbamoylmethoxy]-plperidine-1 • 

carboxylate. 

25 The following are further examples of compounds of 

formula I: 

cyclopropylmethyl (S)-4-[2-(4-(amino-lmlno-methyl)- 
benzoylamlnol-propionyQ-phenoxyacetate, 
» cyclohexyi (S)-4-[2-[4-(amlno-imino-methyl)-benzoyl- 
amlno]-proplonyl]-phenoxyacetate, 

ethyl (S)-4-[2-[4-(amlno-imino-methyl)-benzoylamino]-3- 

hydroxy-propionyi]-phenoxyacetate, 

(S)-4-[2-[4-(amino-lmino-methyl)-benzoylamino]-3-(4- 

s methoxy-phenyl)-propionyl]-phenoxyacetic acid, 

ethyl (2S,3R)-4-l2-[4-(amlno-lmlnc-methyl)-benzoyl- 

amino]-3-hydroxy-butyryll-phenoxyacetate, 

2-methoxy-ethyl (S)-4-[2-[4-(amino-imino-methyl)- 

I 

i 

9 

■ 

a 

1 

4 

j 
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benzoylamino]-propionyl]-phenoxyacetate, 

ethyl (S)-4-[2-[4-(amino-imino-niethyl)-benzoylamino]-3- 
acetoxy-propionyQ-phenoxyaeetate. 

ethyl (R.S)-4-[2-[4-(ethoxycarbonylaminO'Imino-methyl)- 
benzoylafnino]-3-methylsulphanyl-propionyi]-phenoxyacetate, 

ethyl (S)-4-[2-[4-(d{ethoxyphosphorylamlno-imino- 
fnethyl)-benzoylamino]-propionyl]-phenoxyacetate, 

Isopropyl (E/Z)-(S)-1-[2-[4-(amIno-ethoxycarbonylimlno- 
methyl)-benzoylamino]-3-(4-ethoxycarbonyloxy-phenyl)- 
propionyl]-plperldin-4-yloxyacetate, 

(E/Z)-(S)-4-[2-[4>(anfilno-ethoxycarbonylimino-methyl)* 
benzoylanilno]-3-(4-i8opropoxycarbonylmethoxy-plperidin-1-yl)> 
3-oxo-propyl]-phenyl 2-ainino-benzoate, 

(E/Z)-(S)-4-[2-[4-(amino-ethoxycarbonynmino-methyi)- 
benzoylamino]-3-(4-lsopropoxycarbonylmethoxy-plperidin-1-yi)- 
3-oxo-propyl]-phenyl furan-2-cairboxylate, 

(E/Z)-(S)-4-[2-[4-(amino-ethoxycarbonylimino-methyl)- 
benzoylamlno]>3-(4-isopropoxycarbonylmethoxy-piperidln-1-yl)- 
3-oxo-propyl]-phenyl 2-acetoxy-benzoate. 

tetrahydropyran-4-yl (S)-1 -[2-(5-amlno-lmino-niethyl- 
pyridin-2-ylcarbonylainino)-propionyi]-plperidin-4-yloxy-acetate 
and 

Isopropyl (S)-1 -[2-(5-amlnomethyi-pyridin-2-ylcarbonyl- 
amino)-3-(4-methoxy-phenyl)-propionyi]-piperidin-4-yloxy- 
acetate. 

The acetic acid derivatives in accordance with the invention 
can be manu^u^tured by 

a) cleaving the protected amino or amidino group in a 
compound of the formula 




wherein Lo Is a group of one of formulae to LSO 
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or 



in which is a group A containing a protected amino or 
amidino group, A. Wi, W^, G. M, Q and T have the above 
significance and fifi^ is a protected amidino group. 



10 b} converting the free amidino group in a compound of formula 
III 



m 



wherein UOO is a group of one of formulae U^i to L^oi 
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in which Ai^'O is a group A containing a free amidino group 
6 and A. W2, Q, M. Q and T have the alMve significance, 
or in a salt thereof into an amidino group substituted by a group 
£1 or E2, or 

c) converting the cyano group present in U ^ in a compound of 
10 formula IV 
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wherein Ui is a group of one of fonnulae to U^^ 
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in which X, Y, Wi . W^, G, M. Q and T have the above 
significance. 

into an amidino group optionally substituted by or &, or 

d) reacting an amine of the formula 

f o o 

Q 

wherein R2 is H, lower-atityl or lower-alkoxy-lower-alltyl 
and G, M, Q and T have the above significance, 
with an acid A-COOH or a functional derivative thereof, or 

e) if desired, functionally modifying a reactive group present 
in a compound of formula \, and 
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f ) if desired, converting a compound of formula I into a 
phy^ologieally compatible ealt or converting a uiit of a 
con4)ound of formuia I into the free add or base. 

Examples of deavabie protected amino or amidino groups 
present in compounds II are NH-Boc and NH-Z or C(NH)NH-Boc, 
C(N-Boc)N(Boc)2. C(I^Boc)NH-Boc und C(NH)Ni4-Z. Amino and 
amidino greups protected by Boo can be cleaved e.g. with an acid 
such as formic acid or trifluoroacetic acid, if desired in a solvent 
such as dichioromethane, at a temperature up to 40^0, preferably 
at room temperature. A hydroxy group present in a group A^ can 
also be protected by a tri-lower-all(yi-silanyl group such as tert- 
butyl-dimethyi-silanyl. Such groups can be deaved by means of 
tetrabutylammonium fluoride in an ether such as diethyl ether 
and/or THF at a temperature up to 40oc. preferably at room 
temperature. 

The conversion b) of an amidino group present in compound 
III or a salt thereof, e.g. the trifluoroacetate, into an amidino 
a> group substituted toy a group or E^ can be carried out In a 
solvent such as dichioromethane, if desired in the presence of a 
base such as NaHCOs or Na2C03, with a compound of the fonnula 
RiOC(0)CI or CIP(0)(OHower-alkyl)2. 

« * ■ 

25 In order to convert the cyano group into an amidino group 
optionally substituted by E** or & according to process variant c), 
a nitrile of fbrmula IV can be reacted in pyridine and triethyt- 
amine vnth HzS and the resulting compound which is substituted 
by thiocarfoamoyi H2NC(S) can be methylated. e.g. in acetone with 

a> methyl iodide at boiling temperature, to the corresponding 
compound substituted by methylthioformimidoyi HN-CCSCHs). 
Reaction of the latter compound with a compound E-NHz, wherein 
E is H, lower-alkyi or lower-alkoxy-lower-alkyl. or with an acid 
I addition salt thereof such as the hydrochloride or the acetate in a 

s sohfent such as THF or methanol while heating, conveniently to 
the boiling point of the reaction mixture, yields the corresponding 
amidine of formula I. Reaction of a nitrile IV with hydroxylamine 
hydrochloride in a solvent such as methanol or DMSO in the 
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IS 
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presence of a base such as sodium methanolate or triethylamine 
results in ttie corrBsponding compound I in wliich the group A (in 
L) contains a hydroxylated amidino group. 

6 Reaction d) can be conveniently carried out using a salt, ejg. 
the hydrochloride, of the amine V in the presence of a base such 
as pyridine in a solvent such as an ether at a temperature up to 
40OC. preferably at room temperature. 

10 A tert-butoxycarbonyi group COOTi present in an ester of 
formula i obtained according to variants a) to d) can be cleaved to 
a corboxy group by means of an acid such as formic add. 

Functional modifications of reactive groups according to 
36 process variant e) are (1) the cleavage of lower-alkoxycarbonyi 
groups such as COOT ; (2) the cleavage of ether groups present 
e.g. in group Q (in L); (3) the conversion of an unsubstituted 
amidino group (E^ - - H) present in a group Ai (in L) or into 
a substituted amidino group; (4) the conversion of a hydroxy group 
20 (one of and E^ is OH and the other is H) present in a group Ai 
(in L) or into a RiOC(0)0 group. 

These conversions can be carried out in a manner known per 
se, for example cleavage (1) in a solvent such as an aqueous 

as lower-alkanol, e.g. aqueous methanol or ethanoi, with a base such 
as sodium hydroxide: cleavage (2) of ether groups such as the 
tert'butoxy group in dichioromethane by means of trifluoroaoetic 
acid; conversions (3) and (4) in a solvent such as dichioromethane 
in the presence of Na2C03 by means of a compound of the formula 

30 Ri0C(0)Ci or in OMF in the presence of triethylamine by means of 
Rl0C(0)0i>-N02C6H5. 

Further modifications such as the esterification of a 
carboxy group in an acid of formula I (T • OH), the esterification 
s of a hydroxy group present in group G (in L) to an aminobenzoyl- 
oxy, furoyloxy, acetoxy or acetoxybenzoyloxy group, the cleavage 
of the hydroxy group from a hydroxylated amidino group present in 
group A (in L) and the conversion of a group O-C- which is not 
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bonded in the form of an amide and which is present in group L 
and/or between L and into the HON-C- group can be carried out 
in a manner itnown per se as described in detail in the Examples. 



6 A hydrexylated amidino group present in group A (in L) can 
be converted into the (5,5-dimethyl or 5-oxo)-4,S-dihydro-1,2,4' 
oxadiazoi-3-yl group in acetone by means of formic acid while 
heating or in the presence of methyimorpholine in dichloro- 
methane by means of triphosgene while cooling, the conversion of 

ID an amidino group present in group A (in L) into an amidino group 
substituted by •C(0)SRi can be carried out in dichloromethane in 
the presence of NaHCOs by means of the corresponding chloro- 
thioformate CIC(0)SRi. 
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15 A N^unsubstituted group A3 or A^, wherein El is H, present 

in a group of formula U can be converted firstly by means of 
acrylonitrile in ethanol into the conresponding N-(2*cyanoethyi) 
group A3 or A^, wherein stands for 2*cyanoethyl, and the 
latter group A^ or A^ can be converted in dichloromethane by 
means of m-chiorobenzoic acid into the corresponding N-hydroxy- 
substituted group A3 or A^, wherein E^ is OH. 

The compounds of formula II can be prepared in a manner 
known per se. Thus, those wherein L is a N^ntaining group 
and Q stands for O and of the formula 
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n-A 



wherein Ao, G, M and T have the above significance and is 
H, lower-aikyi or tower-alicoxy-tower-allcyl, 
can be prepared starting from compounds of formula Vl 

n» 

OH VI 
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wherein W is a pretectino group such as Boc and R2, G and M 
have the above significances, 
via compounds of the fonnula 

««• o 9 



The reaction VI-»V-A can be canled out by means of a bromide 
BrCH2C(0)T in the presence of a base such as KizCOa in a solvent 
such as DMF. By deavage of the protecting group W in the 
10 compound of formula V-A there is obtained a compound of formula 
V. This or an acid addition salt thereof, e.g. the hydrochloride, is 
then converted into the compound ll-A witti a functional deriv- 
ative of an acid AOCOOH, e.g. the add chloride, in the presence of 
a base such as N-methylmorpholine in a solvent such as Tl-IF. 

The compounds VI in which M is optionally substituted 1,4- 
phenylene are known or can be prepared in a manner known per se, 
e.g. starting from the compounds Vii 



R* o 
W-N^X 



OCH, 



vn 



via those of formula VI-A 



^ 9 I 



VI-A 



wherein R3, and RS are lower-alkyl. 
The reaction VII-»VI-A can be carried out by means of a bromkie 
Br-M-OSI(R3,R^,R5) in a soh^ent such as THF at a tow temper- 
ature, e.g. '7B^C, in the presence of n-butylllthium in hexane. The 
compound Vi is obtained after cleavage of the sllanyl group, e.g. 
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in a solvent such as diethyl ether by means of tetrabutyl- 
ammonium fluoride in THF. 

The compounds of formula V-A in which M is 1,4-piperi- 
6 dinylene can be prepared by reading an add of formula VIII with 
an amine of fdmiula IX: 

R* o 

vm n 



30 Such compounds V-A can be converted via the compounds V 
into the corresponding compounds II in which M is 1,4-piperi- 
dinylene. 

Nitriles of formula IV are obtainable e.g. by reading 
IB compounds of formula V-A (after cleavage of the protecting group 
W) Witt) an acid chloride 




X 



o 



2D Nitriles of formula iV in which M is 1 ,4-piperidinylene can 

also be prepared by reacting an acid of the fonmula Ui-COOH, 
which is adivated e.g. with 2-chloro-4.6-dimethoxy-l,3.5- 
triazine and N-methylmorpholine, with an amine of formula IX-A: 



a) 



m K-^^T iX-A 



A further method for the preparation of the nitrites IV 
comprises reading a Itetone of formula XI with a bromide of 
formula XII 
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wherein T2 is lower-all^l and X. Y, G, M and have the 

above significance. 
6 In a variant, an add chloride of formula X is converted via an 
ester of formula XI, wherein T2 is tert-butyl, with the bromide 
Xii into a compound of formula Xill: 

.04Bu 

xm 



O G 
10 

and the t-butoxycart)onyl group Is cleaved off from the compound 
Xlil. 



Hydrogenation of a nitrite iV in which Wi (in Ui) is NH, N- 
15 lower-alltyl or lower-all^oxy-lower-alkyl-N, e.g. over a Pd/C 
catalyst in methanol/water/ethyl acetate gives a compound of 
formula I in which group A (in L) has the formula AOi 




The acid starting materials L^i-COOH which are substituted 
by cyano in Rii are obtainable by a Sandmeyer reaction with the 
corresponding amino-eubstituted acid. Acid starting materials of 
formula Ui5*C0OH can be prepared starting from 4-cyanosali- 
a cyiic add via compounds of tiie formula 
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Moreover, many of the Examples hereinafter contain detail- 
ed information concerning the preparation of certain startiiHI 
materials and intermediates. 

5 

The compounds of formula I, their solvates and their salte 
inhibit not only the binding of fibrinogen, fibronectin and the 
Willebrand footer to the fibrinogen receptor of blood plateieto 
(glycoprotein llt)/llia), but also the binding of these and further 

10 adhesive proteins such as vitronectin, collagen and laminin to the 
corresponding receptors on the surface of the different types of 
ceil. The said compounds therefore influence cell-cell and cell- 
matrix interactions. In particular, they prevent the formation of 
blood platelet thrombi and can be used in the conti'oi or prevent- 

15 ion of illnesses such as thrombosis, stroke, cardiac infarct, 
inflammation and arteriosclorosis. Further, these compounds 
have an effect on tumour cells in that they inhibit their metast- 
asis. Accordingly, they can also be used as antitumour agente. 
Further, they can accelerate wound healing. Since they also 

20 prevent bone degradation, they can be used in the treatment of 
osteoporosis. 

The activity of the compounds can be demonstrated as 
follows: 

25 

After oral administration of a compound in accordance with 
the invention to mice the plasma or a dilution thereof (1 part) is 
mixed with platelet-rich human plasma (human PRP, 3 parts). The 
volume of mouse plasma which is required to inhibit by 50% the 

39 ADP-induced platelet aggregation in this mixture is determined in 
an aggregometer. This volume (IC50) is divided by the total 
volume of the mbcture and multiplied by the administered dose. 
The thus-extrapolated IDso values in the following Table corr- 
espond to that dose of test substence which must be administered 

35 orally In order to inhibit by 50% the ADP-induced ex vivo aggre- 
gation of plateieto in human PRP. 
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Product of 
Example 


3 


4 


9 


11 


20 


22 


24 


27 


28 


29 


IDso (m{|/kfl)l2.7 12.1 1 1.4 U.I |2.4 


1.8 


2.3 |4.3 |0.3 


1.0 




Product of 
Example 


30 


32 


33 


35 


36 


38 


40 


41 


49 


50 


lOso (mg/kg)|3.9 |o.2 10.6 |0.5 1 0.5 i 2.9 


0.6 


0.2 


1.2 


1.3 



Product of 
Example 


51 


53 


60 


63 


72 


76 


80 


85 


IDso (mfl/kfl) 






0.3 11.1 


2.7 


0.2| 


0.7 


0.4 



As mentioned eariiefi medicaments containing a compound 
5 of formula I, a solvate thereof or a salt thereof are also objects 
of the present invention, as is a process for the production of 
such medicaments which comprises bringing one or more of the 
said compounds and, if desired, one or more other therapeutically 
valuable substances into a galenical administration form. The 

10 medicaments can be administered enteralty. e.g. orally in the 
form of tablets, coated tablets, dragdes, hard and soft gelatine 
capsules, solutions, emulsions or suspensions, or rectalty, e.g. in 
the form of suppositories; or as a spray. The administration can, 
however, also be effected parenterally, e.g. in the form of 

15 injection solutions or as an infusion. 

The active substance can be mixed with pharmaceuticaily 
inert, inorganic or organic excipients for the production of 
tablets, coated tablets, dragees and hard gelatine capsules. 

ao Lactose, com starch or derivatives thereof, talc, stearic acid or 
its salts can be used e.g. as such excipients for tablets, drag6es 
and hard gelatine capsules. Suitable excipients for soft gelatine 
capsules are e.g. vegetable oils, waxes, fats, semi-solid and 
liquid polyols; depending on the nature of the active substance no 

25 excipients are, however, usually required In the case of soft 
gelatine capsules. Suitable excipients for the manufacture of 
solutions and syrups are e.g. water, polyols, saccharose, invert 
sugar and rJucose; suitable excipients for injection solutions are 
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e.g. water, alcohols, polyols, glycerol and vegetable oils, and 
suitable excipients for suppositories are e.g. natural or hardened 
oils, waxes, fats and semi-liquid or liquid polyols. Moreover, the 
pharmaceutical preparations can contain preservatives, solubll- 
6 izers, stabilizers, wetting agents, emulsifiers, sweeteners, 
colonuits, flavorants, salts for varying the osmotic pressure, 
buffers, coating agents or antioxidants. 

For the control or prevention of the Illnesses referred to 
10 above, the dose of active substance can vary within wide limits 
and will, of course, be fitted to the individual requirements in 
each particular case. In general, in the case of oral adminis- 
tration a dose of about 0.1 to 20 mg/kg, preferably of about 0.5 
to 4 mg/kg, per day should be appropriate for adults, although the 
15 upper limit Just given can also be exceeded shouU this be found 
to be Indicated. 

Example 1 

SO 0.2 ml of iodotrimethyisllane in 2 ml of dichloromethane 
is added to a solution of 0.5 g of ethyl (S)-4-(2-tert-butoxy- 
;;. carbonylamino-3-phenyl-propionyl)-phenoxyacetate in 2.5 ml of 
:*; dichloromethane and the mixture is stirred at room temperature 
for 15 min. The reaction solution is treated with 30 ml of HCI 
25 in methanol (4N) and concentrated. The residue is dissolved in 
5 ml of pyridine and stirred with 275 mg of p-amidlnobenzoyi 
chloride hydrochloride at room temperature for 24 h. The sus- 
pension is suction filtered, the mother liquor is concentrated and 
•*: the evaporation residue Is chromatographed on siiylated siltea gel 
a> RP18 (THF/water gradient). There are obtained 222 mg of methyl 
••; (S)-4-(2-[4-(amino-lmlno-methyl)-benzoylamino]-3-phenyl- 

propionyQ-phenoxyacetate hydrochloride, [afS* +31. 1^ (c«1, 
methanol). 

• « 

s The starting material can be prepared as follows: 

a) 29 ml of t-butyllithium (1.4M In pentane) are added to a 
solution of 11.5 g of p-bromo-tert-butyldimethylsllylphenol in 
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160 ml off THF at -78^0 with the exclusion of water and the mix- 
ture Is stirred at -780C for 15 min. Sutwequently, the solution Is 
treated at -76^C with 4o of (S)-2-tert butoxycart)onylamino-N- 
methoxy-N-methyl-3-phenylproplonamide in 40 ml of THF, 

6 stirred at -78C for 1 h. and poured Into 300 ml of 1M phosphoric 
acid. The aqueous phase is extracted with ether, the ether phases 
are washed with sat NaCI solution, dried and cofwentrated. After 
chromatography of the evaporation residue on silica gel (hmane 
ethyl acetate 9:1) there are obtained 2.95 g of tert-butyl (SH1- 

10 benzyl-2-(4-tert-butyl-dimethyl-silanyloxy-phenyl)-2-oxo- 
ethyQ-carbamate as a colourless oil, [a]^ • -¥40.39 (c • 0.8, 
chloroform). 

b) A solution of 2.24 g of the product from a) in 30 ml of THF 
15 is stirred at room temperature for 16 h. with 0.75 g of caesium 

fluoride in 2.5 ml of water and the mixture is concentrated. 
Chromatography of the residue on silica gel (hexane/ethyl acetate 
2:1) gives 2.47 g of tert butyl (S)-[1-benzyl-2-(4-hydroxy- 
phenyl)-2-oxo-ethylJ-carbamate, [a]? » +67.0o (c - 0.7, 
20 chloroform). 

c) A suspension of 2.44 g of the product from b), 2.39 g of 
ethyl bromoacetate and 2.97 g of potassium carbonate in 20 ml 
of DMF is stirred at room temperature for 4h., the precipitate is 

25 filtered off under suction and the mother liquor is concentrated. 
Chromatography of the residue on silica gel (hexane/ethyl acetate 
5:1) gives 7.44 g of ethyl (S)-4-(2-tert-butoxycarbonylamino-3- 
phenyl-propionyl)-phenoxy acetate, [o]^- +40.6«>(c-1, 
•I/': chloroform). 

a> 

Example 2 

m 

A solution of 263 mg of 2-methoxy-ethyl 4-tert-butoxy- 
carbonylaminoacetyi-phenoxyacetate in 10 ml of dichloro- 
s methane and 5 ml of trlfiuoroacetic acid is stirred at room 
temperature for 2 h. and concentrated. The residue is suspended 
in ether, the crystals are filtered off under suction, dissolved in 
5 ml of pyridine and stirred at room temperature with 219 mg of 
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amidinobenzoyi chloride hydrochloride for 18h. Concentration of 
the reaction solution and chromatography of the residue on siiyi- 
atad silica gel RP18 <THF/watsr gradient) gives 35 mg of 2- 
methoxy-ethyl 4-[4-(amino'iniino-methyl)-benzoylaminoacetyi]' 
6 phenoxyaoetate, MS (El): 414 (M-fH)-^. 



The starting material can t>e prepared as follows: 



a) A suspension of 476 mg of tert-butyi (R,S)-2-hydroxy-2- 

10 (4-hydroxyphenyl)-ethylcarbamate. 287 mg of (2«methoxy- 

ethyi)chloroacetate and 260 mg of potassium carbonate in 13 ml 

of DMF is stirred at SOOQ for 2 h.. cooled to room temperature and 

diluted with 100 ml of water. The aqueous phase is extracted 

with ether, the ether phases are washed with sat NaCI solution, 

35 dried and concentrated. Chromatography of the residue on silica 

gel (hexane/ethyl acetate 1:2) gives 349 mg of 2-methoxy-ethyl 

(R,S)-4-(2-tert-butoxycarbonyIamlno-1-hydroxy-ethyl)-phenoxy- 
acetate, MS (El): 312 (M-57). 

so b) Oxidation of 316 mg of the product from a) in 10 ml of 
dichloromethane with 224 mg of pyridine chlorochromate for 
3 h. at room temperature gives, after concentration of the 
reaction solution and chromatography of the residue on silica gel 
(hexane/ethyl acetate 1:1. 1:2) 284 mg of 2-methoxy-ethyl 4- 

25 tert-butoxycarbonylaminoacetyl-phenoxyacetate, MS (El): 294 (M- 
i 73). 



I 
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Example a 

» A solution of 550 mg of cyclopropylmethyl (S)-4-(2-tert- 
butoxycarbonylamino-propionyO-phenoxyacetate in 10 ml of 
dichloromethane is stirred at O^C with 0.2 ml of trimethylsilyl 
iodide for 15 min.. treated with 0.5 ml of HCi in dioxan (4M) and 
concentrated. The residue is reacted with 330 mg of p-amidino- 

s benzoyl chloride hydrochloride analogously to Example 1. After 
chromatography of the crude product on sllyiated silica gel RP18 
(THF/water gradient) there are obtained 313 mg of cyclopropyl- 
methyl (S)-4-[2-[4-(amino-imino-methyl)-benzoylamino]- 
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propionyQ-phenoxyacetato hydrochloride (1:0.4) hydroiodide 

(1K).6). m.p. 1250C. [af^ - +56.&> (c - 0.5, DMSO). 

The startino material can be prepared as follows: 

a) 94 ml of n-butyllithium (1.6M In hexane) are added drop- 
wise to a solution of 43.050 p-bromo-tert-butyidimethylsilyl 
phenol in 150 ml of THF at -7800 with the exclusion of moisture 
and the mixture is stirred at •780C for 15 min. Subsequently, 
11.61 g of (S)-2-tert-butoxycarbonylamino-N-methoxy*N- 
methyi-propionamide in 1 SO mi of THF are added at -78^*0 in 

30 min., stirred at -780C for 0.5 h. and the reaction solution is 
poured into 400 ml of 1 M phosphoric acid. The aqueous phase is 
extracted with ether, the ether phases are washed with sat NaCI 
solution, dried and concentrated. After chromatography of the 
evaporation residue on silica gel (hexane/ethyl acetate 9:1) there 
are obtained 17.85 g of tert-butyl (S)-1 -(4-tert-butyl-dimethyi- 
silanyloxy-benzoyi)-ethylcarbamate as a colourless oil, Rf - 0.43 
(hexane/ethyl 5:1). 

b) 47 ml of tetrabutylammonium fluoride (1 M in THF) are 

added to a solution of 17.85 g of the product from a) in 180 ml 

of ether and stirred at room temperature for 1 h. The reaction 

solution is extracted with 1M phosphoric acid, washed with sat 

NaCI solution, dried and concentrated. There are obtained 12.03 g 

of (S)-1-(4-hydroxy-benzoyi)-ethylcarbamate, m.p. I66-I68OC. 
(a]^- +24.90 (c - 1, chloroform). 

c) Reaction of 400 mg of the product from b) with cycio- 
propylmethyl bromoacetate analogously to Example 1c gives, 
after chromatography on silica gel (hexane ethyl acetate 3:1), 
580 mg of cyclopropyimethyl (S)-4-(2-tert-butoxycarbonyl- 
amino-propionyl)-phenoxyacetate [o]^ - +12.40 (c - 0.9, 
chloroform). 
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Analogously to Example 3, 500 mg of ^clohexyl (S)-4-(2- 
tert-butoxycarbonylainino-propionyl)-phenoxyacetate are reacted 

6 with 0.17 ml of trimethylsilyl Iodide and subsequently witfi 
320 mg of p-amidinobenzoyi chloride hydrochloride and give, 
after chromatogre4)hy on sliylated silica gel RP18 (THFMater 
gradient), 330 mg of cyclohexyl (S)-4«[2-[4*(amino-imlno> 
methyl)-benzoylamino]-propionyl]-phenoxyacetate hydrochloride 

ID (1:0,6) hydroiodide (1:0.4). m.p. IIOOC, [a]?« 4-56.70 (c-0.55. 

OMSQ). 



The starting material can t>e prepared as follows: 



IS Reaction of 530 mg of tert-butyl (S)*1 -(4-hydroxy- 

benzoyl)-ethylcarbamate with 660 mg of cyclohexyl bromo- 
acetate analogously to Example 1c gives, after chromatography on 
silica gel (hexane ethyl acetate 5:1 ). 735 mg of cyclohexyl (S)-4- 
(2-tert-butoxycarbonylamino>propionyl)-phenoxyacetate. [a]V « 

20 ^¥^2.0o (c - 0.5. chtorofonn). 



Eyamplft 5 

« < t t 

t * 
I • 

As in Example 3, 680 mg of tetrahydropyran-4-yl (S)-4-(2- 
as tert>butoxycarbonylamino-proplonyl)-phenoxyacetate are reacted 
with 1.7 ml of trimethylsilyl iodide (1M in dichloromethane) and 
subsequently with 438 mg of p-amidinobenzoyI chloride hydro- 
chloride and give, after chromatography on sliylated silica gel 
RP18 (THF/water gradient), 430 mg of tetrahydropyran-4-yl (S)- 

a> 4-[2-[4-(amino-imino-methyl)-benzoylamlno]-propionyl]-phen- 
oxyacetate hydrochloride (1:0.8) hydroiodide (1:0.4). [afi - 
•:• +50.30 (c . i, dimethyl sulphoxide). 




The starting material can be prepared as follows: 



a) Reaction of 530 mg of tert-butyl (S)-1-(4-hydroxy- 
benzoyO-ethylcarbamate with 670 mg of 4-tetrahydropyranyl 
bromoacetate analogously to Example 1c gives, after chromat- 
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ography on silica gei (hexane/ethyi acetate 2:1 )« 736 mg of 
tetrahydropyran-4-yl (S)-4-(2-tert-butoxycarbonylamino- 
propionyl)-phenoxyacetate, [a]f • *UAo (c • 0.7. chloroform). 

ExamplB 6 

A solution of 120 mg of methyl (S)-4-[2>[4-(amino-imino- 
methyl)-benzoyl-amino]-3-phenyl-propionyl]>phenoxyacetate 
hydrochloride and 80 mg of sodium hydroxide in 20 ml of 
methanol and 5 ml of water is stirred at room temperature for 
1 h. 1 5 min., acidified with 1 N HCI and concentrated. Chroma- 
tography of the residue on sliylated silica gel RP18 (THF/water 
gradient) gives 60 mg of (S)-4-[2-[4-(amino-imino-methyl)- 
benzoylamino]-3-phenyl-propionyl]-phenoxyacetic acid, m.p. 
>200OC. MS (ISP): 446 (M-i-H)+. 

Example 7 

Reaction of 800 mg of ethyl 4-I(S)-3-tert-butoxy-2-tert- 
butoxycarbonylamino-propionyQ-phenoxyacetate with 450 mg of 
trimethylsilyl iodide and 497 mg of p-amidinobenzoyi chloride 
hydrochloride analogously to Example 3 gives, after chromatog- 
raphy on silylated silica gel RP18 (THF/water gradient), 540 mg 
of ethyl 4-(S)-2-[4-(amino-imino-methyl)-benzoyiamino]-3- 
tert-butoxy-propionyi]-phenoxyacetate hydrochloride (1 :0.5) 
hydroiodide (1:0.4). m.p. 1440C. [a]? - +34.20 (c - 0.5. Dl^/ISO). 

The starting material can be prepared as follows: 

a) A suspension of 10 g of N-tert-butoxycarbonyi-O-tert- 
butyi-L-serine dicyclohexylammonium salt in 100 ml of THF is 
stirred at room temperature with 5.5 ml N-methylmorpholine, 
10.3 g of HBTU and 2.2 g of N.Odimethylhydroxylamine hydro- 
chloride for 21 h. and concentrated. Chromatography of the 
residue on silica gei (hexane/ethyl acetate 1:1) gives 6.02 g of 
tert-butyl (S)-2-tert-butoxy-1 -(N-methoxy-N-methyl- 
carbamoyO-ethylcarbamate (oj^ • +18.60 (c - 0.65, chloroform). 
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b) A solution of 3.7 g of the product from a) is reacted 

analogously to Example 3a with 7.82 g of p-bromo-tert-butyi- 

dimethylsilylphenol and 26 mi of tert-butyllithium (1.4M in 

pentane). Chromatography of the residue on silica gel (hexane/ 

ethyl acetate 5:1) gives 3.58 g of tert-butyl (8)-2'tert-butoxy- 

1-(4-tert-butyi-dimethyi-siianyloxy-benzoyi}-ethylcarbamate, 
[a]? - •i'28.3o (c « 0.6, chlorofonn). 

c) Cleavage of the silyl protecting group from 2.5 g of the 
product from b) with 840 mg of caesium fluoride is effected 
according to Example lb. After chromatography on silica gel 
(hexane/ethyl acetate 3:1 there are obtained 1.08 g of tert-butyl 
(S)>2>tert-butoxy-1-(4-hydroxy-benzoyl)''ethylcarbamate. 
[a]^« -141.50 (c- 1, chloroform). 

d) Reaction of 1 g of the product from c) with 0.5 ml of ethyl 
bromoacetato and 1.23 g of potassium cart>onate analogously to 
Example 1c gives, after chromatography on silica gel (hexane/ 
ethyl acetate 3:1), 1.19 g of ethyl 4-[(S)-3-tert-butoxy-2-tert- 
butoxycarbonylamino-propionyij-phenoxyacetate, [a]^,f - +27.30 (c 
<B 0.8, chloroform). 

gxamplfl 8 

Analogously to Example 3. 778 mg of ethyl (S)-4-[2-tert- 
butoxycarbonylamino-3-(4-methoxy-phenyl)-propionyl]-phenoxy- 
acetate are reacted with 0.28 ml of trimethylsilyl iodide and 
450 mg of p-amidinobenzoyi chloride and the crude product is 
chromatographed on silylated silica gel RP18 (THF/water 
gradient). There are obtained 272 mg of ettiyi (S)-4-[2-[4- 
(amino-imino-methyl)-benzoyiamino]-3-(4-methoxy-phenyl)- 
propionyQ-phenoxyacetate hydrochloride (1:0.3) hydroiodide 
(1:0.3), m.p. 1290C, [a]f - +20.00 (c - 0.6, DMSO). 

The starting material can be prepared as follows: 

a) Reaction of 3.5 g of tert-butyi (S)-l-(N-methoxy-N- 
methyl-carbamoyi)-2-(4>methoxy-phenyl)-ethyIcarbamate with 
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8.9 g of p-bromo-tert-butyldimethyl8ilylphenol and 22.2 ml of 
tert4>utyUithium (1.4M in pentane) according to Example 3a and 
chromatography of the evaporation residue on silica gel (hexane/ 
ethyl acetate 5:1) gives 3.66 g of (S)-1>[4-(tert-butyl-dimethyl> 
6 8ilanyloxy}«benzoyi]-2-(4-methoxy-phenyl)'ethylcarbamate, 
[aJS " '(■23.80 (c - 0.5, dilorofbnn). 

b) A solution of 2.5 g of the product from a) is deprotected as 
described in Example 3b). After chromatography on silica gel 

10 (hexane/ethyl acetate 3:1. 2:1) there are obtained 1.42 g of tert- 
butyl (S)-1 -(4<hydroxy-benzoyl)*2-(4-methoxy-phenyl)-ethyl- 
carbamate. m.p. 133-1350C, [a]^ « 447.3^ (c « 0.9, chloroform). 

c) Reaction of 1 .0 g of the preceding step product with ethyl 
15 bromoacetate according to Example Ic) and chromatography of the 

residue on silica gel (hexane/ethyl acetate 2:1) gives 1.21 g of 
ethyl (S)-4-[2>tert-butoxycarbonylamino-3-(4-methoxy-phenyl)- 
proplonylj-phenoxyacetate, m.p. 95-970C, [a]^ - •i'22.6o 
(c ■ 0.5. (Microform). 

so 

Example 9 

A solution of 300 mg of ethyl (S)-4-[2-[4-(amino-imino- 
methyl)-benzoylamino]-3-tert-butoxy-propionyl]-phenoxyacetate 

S6 hydrochloride (1:0.5) hydrolodide (1:0.4) in 3 ml of dichloro- 
methane is treated with 1 ml of trifluoroacetic acid, stirred at 
room temperature for 4 h. and concentrated. Chromatography of 
the residue on silica gel (chloroform/ethanot/water 60:30:5) 
gives 100 mg of ethyl (S)-4-[2>[4-(amino-imino-methyl)- 

X benzoylamino]-3-hydroxy-propionyl]-phenoxyacetate trifluoro- 
acetate. [a]f - +52.0o (c- 0.3. dimethyl sulphoxide). 

ft 

Example 10 

.1 s A solution of 260 mg of ethyl (S)-4-(2-(4-tert*butoxy- 

carbonylaminomethyl-benzoylamino)-propionyl]-phenoxyacetate 
in 3 ml of dichloromethane and 1.5 ml of trifluoroacetic acid is 
stirred at room temperature for 1 h. and concentrated. The 
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residue corresponds to 260 mg of ethyl (S)-4-[2-(4-amino- 
methyi-b6n2oylamino)-propionyi]-phenoxyacetate, [afS " 
(c m 0.3. DMSO). 

The starting material can be prepared as follows: 

a) Reaction of 530 mg of tert-bufyl (S)-1-{4-hydroxy- 
benzoyO-ethylcarbamate with ethyl bromoacetate analogously to 
Example 1c) gives, after chromatography on silica gel (hexane/ 
ethyl acetate 5:1). 582 mg of ethyl (S)-4-(2-tert-butoxy- 
carbonyiamino-propionyO-phenoxyacetate, [afo°» 'LS^ (e»0.5. 
ethanol). 

b) Deprotection of 620 mg of the product from a) analogously 
to Example 3 gives ethyl (S)-4-(2-amino-propionyi)-phenoxy- 
acetate hydrochloride which is reacted further as the crude 
product A solution of 443 mg of 4-tert-butoxycarbonylamino- 
methyl-benzoic acid and 0.43 ml of N-methylmorpholine in 5 ml 
of THF is treated with 800 mg of HBTU at QOC, stirred at OOC for 
1 h. and subsequently added to 0.3 ml of N-methyimorpholine and 
the aforementioned ethyl (S)-4-(2-amino-proplonyl)-phenoxy- 
acetato dissolved in 6 mi of THF. After stirring at room temper- 
ature for 3.5 h. the solution is concentrated and the residue is 
chromatographed on silica gel (hexane/ethyl acetate 1:1). There 
are obtained 463 mg of ethyl (S)-4-[2-(4-tert-butoxycarbonyi- 
aminomethyl-benzoylamlno)-propionyi]-phenoxyacetate, [a^S - 
•I-50.0O (0 - 0.5. chloroform). 

Example 11 

A solution of 630 mg of ethyl (S)-4-[2-[4-(amino-imino- 
methyl)>benzoyiamino]-3-(4-methoxy-phenyl)-propionyl]- 
phenoxyacetate hydrochloride (1:0.3) hydroiodide (1:0.3) (Example 
8) and 330 mg of sodium hydroxide In 15 mi of water and 30 ml 
of ethanol is stirred at room temperature for 3 h. and subsequ- 
ently concentrated. After chromatography on sitylated silica gel 
RP18 (THF/water gradient) there are obtained 32 mg of (S)-4-[2- 
[4-(amino-imino-methyl)-benzoylamino]-3-(4-methoxy-phenyl)- 
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propionyQ-phenoxyacetic acid, microanalysis: calc. C 65.68, H 
5^0, N 8.84; found C 65.77. H 5.12, N 8.73. 

Referenca Example 12 

A solution of 1 g of ethyl (S)-4-[2-[4-(t0rt-butoxycarbonyl- 
afnino-lmino-methyl)-benzoylamlno]-3-methyi>butyryl]-phenoxy- 
acetate in 10 ml of dichloromethane and 5 mi of trifluoroacetic 
acid is stirred at room temperature for 3 h. and concentrated. 
Chromatography on silylated silica gel RP18 (THF/water gradient) 
gives 789 mg of ethyl (S)-4-[2>[4-(amino-imino-methyl)- 
benzoylamino]-3-methyt-butyryl]-phenoxyacetate trifiuoro- 
acetate m.p. 2020C, [af^ - ••■95.50 (c . i, DMSO). 

The starting material can be prepared as follows: 

a) 2.6 g of (S)-2-tert-butoxycarbonylamino-N-methoxy-N,3- 
dimethyi'butyramide are reacted with 8.6 g of p-bromo-tert- 
butyldimethylsilylphenol analogously to Example 3a). After 
chromatography on 200 g of silica gel (hexane/ethyl acetate 
95:5) there are obtained 3.0 g of tert-butyl (S)-1 -(4-tert-butyl- 
dimethyi-silanyloxy-benzoyl)-2-methyl-propylcarbamate, [a]^^ - 
•fSS.go (c - 0.5, chloroform). 

b) Cleavage of the protecting group from 3.0 g of the product 
from a) analogously to Example 3b) gives 1.88 g of tert-butyl 
(S)-1-(4-hydroxy-benzoyl)-2-methyl-propylcarbamate. [oj^ - 

•f 107.90 (c - 0.7, chtoroform). 

c) Reaction of 1.88 g of the product from b) with ethyl bromo- 
acetate as in Example 1c and subsequent chromatography on siltoa 
gel (hexane/ethyl acetate 5:1) gives 2.02 g of ethyl (S)-4-(2- 
tert-butoxycarbonylamlno-3-methyi-butyryl)-phenoxyacetate. 
[afS' +86.10 (c - 1, chloroform). 

d) 13.96 g of di-tert-butyl dicarbonate in 70 mi of dioxan are 
added at OOC to a suspension of 7 g of 4-amidinobenzoic acid in 
120 ml of dioxan and 88 ml of IN NaOH and the mixture is subse- 
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quently stirred at room temperature for 1.5 h. The preoipKate is 
filtered off under suction, the mother liquor is extracted tuirice 
with 100 ml of ether, adjusted to pH 6 with IN HCl and concen- 
trated. Chromatography of the residue on silyiated silica gel 
5 RP18 (THF/water gradient) gives 4.2 g of N-tert-butoxycarbonyl- 
4-amidinobenzoic acid. m.p. > 200oC. 

e) 410 III of trimethylsiiyi iodide are added to a solution of 
1.14 g of ethyl (S)-4-(2-tert-butoxycarbonyiamino-3-methyl- 

10 butyryl)-phenoxyacetate in 10 ml of anhydrous dichloromethane 
at OOC, stirred at O^C for 15 min., the yellow solution is treated 
with 1 .5 ml of HCl in dioxan (4N) and the soh^ent is subsequently 
evaporated. The residue is dissolved in 10 ml of THF, treated 
with 793 mg of N-tert-butoxycarbonyl-4-amidinobenzoic add, 

js 1 .0 ml of triethylamine and 1 .33 g of HBTU and stirred at room 
temperature for 16 h. The resulting suspension is concentrated 
and the residue is chromatographed on silica gel. There are 
obtained 1.07 g of ethyl (S)-4-[2-[4-(tert-butoxycarbonylamino- 
imlno-methyl)-benzoylamino]-3-methyl-butyryi]-phenoxyacetate. 

a> MS (ISP): 526 (M-i-H}^ 

Exampla 13 

in analogy to Example 12. from 250 mg of ethyl (S)-4-[2- 
z [4-(tert-butoxycarbonylamino-imino-methyl)-benzoylamino]-3- 
[4-(2-methoxy-ethoxy)-phenyl]-propionyl]-phenoxyacetate and 
chromatography on silyiated silica gel RP16 (THF/water gradient) 
there are obtained 66 mg of ethyl (S)-4-[2-[4-(amino-imino' 
methyl)-benzoylamino]-3-[4-(2-methoxy-ethoxy)-phenyl]- 
s> propionyq-phenoxyacetate trifluoroacetate, MS (ISP): 548 (M+H)-^ 

The starting material can be prepared as follows: 

a) The phase transfer reaction of 2.2 g of tert-butyl (S)-2-(4- 
96 hydroxy-phenyl)-1 •(methoxy-methyi-carbamoyl)-ethyicarbamate 
with 2.5 g of 2-chloroethyl methyl ether in 10 ml of toluene and 
10 ml of 50% NaOH in the presence of 50 mg of tetrabutyl- 
ammonium hydrogen sulphate has finished after 1 h. The aqueous 
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phase is extracted witti ether, the combined organic phases are 
washed with saturated NaCi soiution, dried and concentrated. 
Chromatography of the residue on silica gel gives 1.11 g of tert- 
butyi (S)-2-[4-(2-methoxy-ethoxy}-phenyi]-1 •(methoxy-methyl- 
carbamoyl)-ethylcarbamate, [ajf • -flT.eo (c - 1, chloroform). 

b) By reacting 1 g of the preceding step product according to 
Example 3a there are obtained, after chromatography on silica gel 
(hexane/ethyl acetate 8:1), 326 mg of tert-butyl (S)-1'(4*(tert- 
butyl-dimethyl-silanyloxy)-benzoyi]-2-[4-(2-methoxy-ethoxy)- 
phenyQ-ethylcaibamate, MS (ISP): 530 iM*H)*. 

c) By reacting 310 mg of the product from b) as in Example 3b 
and alkylating the product analogously to Example 1c there are 
obtained, after chromatography on silica gel (hexane/ethyl 
acetate 2:1), 273 mg of ethyl (S)-4-[2-tert-butoxycarbonyl- 

amino-3-[4-(2-methoxy-ethoxy)-phenyl]-propionyi]-phenoxy- 
acetate, MS (ISP): 502 (M-i-H)*. 

d) Reaction of 250 mg of the preceding step product according 
to Example 12e leads, after chromatography on silica gel (hexane/ 
ethyl acetate 1:2), to 267 mg of ethyl (S)-4-[2-[4-(tert'butoxy- 
carbonylamino-imino-methyt)-benzoylamino]-3-[4-(2-methoxy- 
ethoxy)-phenylJ-proplonyll-phenoxyacetate, MS (ISP): 648 (M+H)+. 

Rafaranea gyampto 1A 

A solution of 400 mg of ethyl (S)-4-[2-[4-(amino-imino- 
methyl)-benzoyiamino]-3-methyl-butyryt]-phenoxyacetate 
trifluoroacetate (Example 12) in 65 ml of ethanoi and 17 ml of 
water is treated with 200 mg of NaOH. stirred at room temper- 
ature for 1 h., acidified with 7 mi of IN HCI and concentrated. 
After chromatography on silylated silica gel RP18 (THF/water 
gradient) the residue gives 287 mg of (S)-4-[2-[4-(amino-imino- 
methyl)-benzoylamino]-3-methyl-butyryl]-phenoxyacetic acid 
hydrochloride (1 :0.4), MS (ISP): 398 (MfH)-^. 
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Example IS 

66 mg of 2-methoxy>ethyi chloroformate are added to a 
suspension of 250 mg of ethyl (S}-4-[2-[4-(amino-imino- 
fnethyi}-benzoylamino]-3-hydroxy-propionyl]-phenoxyacetate 
trifiuoroacetate in 4 ml of dichloromethane and 4 ml of satur- 
ated Na2C03 solution and the mixture is subsequently stirred at 
room temperature for 5 min. The aqueous phase is extracted 
with dichloromethane, the dichloromethane phases are washed 
with water, dried and concentrated. After chromatography of the 
residue on silica gel (ethyl acetate) there are obtained 55 mg of 
ethyl (S)-4-[3<hydroxy-2-[4-[imino-(2-methoxy-ethoxycarbonyl- 

amino)-methyl]-benzoylamino]-propionyl]-phenoxyacetate, MS 
(ISP): 516 (M+H)*. 

A solution of 200 mg of tert-butyl (S)-4-[3-tert-butoxy-2- 
[4-tert-butoxycarbonylamino-imino-methyl)-benzoylamlno]- 
propionyQ-phenoxyacetate in 2 ml of dichloromethane and 1 ml of 
trifluoroacetic acid is stirred at room temperature for 2 h. and 
concentrated. The residue is suspended in mettianol, centrifuged 
off and washed with ether. There are obtained 41 mg of (S)-4-[2- 
[4-(amino-imino-methyl)-benzoylamino]>3-hydroxy-propionyl]- 
phenoxyacetic acid trifiuoroacetate, MS (iSN): 384 (M-H)-. 

The starting material can be prepared as follows: 

a) Reaction of 1.35 g of tert-butyl (S)-2-tert-butoxy-l-(4- 
hydroxy-benzoyO-ethyicarbamate with tert-butyl bromoacetate 
analogously to Example 1c gives 417 mg 1.19 g of tert-butyl (S)- 

4-(2-tert-butoxycarbonylamino-3-tert-butoxy-propionyl)- 
phenoxyacetate. (ISN): 450 (M-H)-. 

b) Reaction of 400 mg of ttie preceding step product witii N- 
tert-butoxycarbonyl-4-amidinobenzoic acid as in Example 12a 
gives, after chromatography on silica gel (hexane/ethyl acetate 
1:1), 230 mg of tert-butyl (S)-4-C3-tert-butoxy-2-[4-(tert- 
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butoxycarbonylamino-imino-methyi}-benzoylamino]'prop]onyl]- 
phenoxyaoetat0» MS (ISN): 596 (M-H)*. 

Examptft 17 

Reaction off 100 mg of ethyl (S)-4-[2-[4-(ainino-imino- 
methyl)-benzoylamino]-3-hydroxy-propionyl]-phenoxyacetate 
triffiuoroaoetate (Example 9) with 54 ^1 off isobutyi chloroformate 
as in Example 15 gives, after chromatography (ethyl acetate). 
65 mg of ethyl (S)-4-[3-hydroxy-2-(4'(imino-isobutoxycarbonyl- 
amino-methyl)-benzoylamino]-propionyl]-phenoxyacetate. [afif • 

4- 47.00 (c • 0.7. DMSO). 

gyatnplo 18 

By reaction of 170 mg of ethyl (S)-4-[2-[4-(tert-butoxy- 
carbonylamino-lmino-methyi)-benzoylamino]-3-methoxy- 
propionyl]-phenoxyaoetate with trifluoroacetic acid as in 
Example 12 and crystallization of the residue with ether there 
are obtained 124 mg of ethyl (S}-4>[2-[4-(amino^mino-methyl)- 
benzoylamino]-3-methoxy-propionyt]-phenoxyacetate trifluoro* 
acetate. MS (ISP): 428 (M-t-H)+. 

The starting material can be prepared as follows: 

a) Reaction of 1.18 g of (S)-2-tert-butoxycarbonylamino-N.3- 
dimethoxy-N-methyl-propionamide with p-bromo-tert-butyl- 
dimethylsliylphenoi analogously to Example 3a gives, after 
chromatography on silica gel (hexane/ettiyi acetate 8:1). 872 mg 
of tert-butyl (S)-1-[4-(tert-butyl-dimethyi-siianyloxy)- 
benzoyi]-2-methoxy-ett)ylcarbamate, MS (ISP): 410 (M-fH)-^. 

b) Cleavage of tiie silyl protecting group from 850 mg of ttie 
preceding step product according to Example 3b and alkylation of 
the product according to Example 1c leads to 546 mg of ethyl (S)- 
4-(2-tert-butoxycarbonylamino-3-methoxy-propionyl)-phenoxy- 
acetate. MS (Ei): 308 (M-73). 
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c) Reaction of 530 mg of the preceding step product with N- 
tert-butoxycarbonyM^midinol>enzoic acid according to the 
procedure of Example 12e and chromatography on silica gel 
(hexane/ethyl acetate 1:2) gives 170 mg of ethyl (S)-4-[2-[4- 
(tert-butoxycarbonylamino>imino-methyl)-benzoylamino]-3'> 
methoxy-propionylj-phenoxyacetate. MS (ISP): 528 (M+H)-*-. 

gyampla 19 

From 510 mg of (S)-sec-butyi (S)-4-[3-tert-butoxy-2-[4- 
(tert-butoxycarbonylamino-imino-methyl)-benzoyiamino]- 
propionyl]-phenoxyacetate there are obtained according to 
Example 12 and after chromatography of the crude product on 
silylated silica gel RP18 (THF/water gradient) 280 mg of (S)- 
sec-butyl (S)-4-[2-[4-(amino-imino-methyl)-benzoylamino]-3- 
hydroxy-propionyl]-phenoxyacetate trifluoroacetate, m.p. 85- 
870C, [afS - •I-55.70 (c - 0.3. dimethyl sulphoxide). 

The starting material can be prepared as follows: 

a) From 790 mg of tert-butyi (S)-2-tert-butoxy-1 -(4- 
hydroxy-benzoyl)-ethylcarbamate there are obtained with (S)- 
seo-bufyl bromoacetate according to Example 1c and after 
chromatography on silica gel (hexane/ethyl acetate 9:1) 780 mg 
of (S)-sec-butyl (S)-4-(3-tert-butoxy-2-tert-butoxycarbonyl- 
amino-propionyl)-phenoxyacetate, [a]^ - -1^5.30 (c - 0.45. 
chloroform). 

b) Reaction of 720 mg of the preceding step product with 
510 mg of N-tert-butoxycarbonyl-4-amidinobenzoic acid 
analogously to Example 12e gives, after chromatography on silica 
gel (hexane/ethyl acetoto (3:1, 2:1), 570 mg of (S)-sec-butyl (S)- 
4-[3-tert-butoxy-2-[4-(tert-butoxycarbonylamino-imino- 
methyl)-benzoylamino]-propionyl]-phenoxyacetate, [a]^ - +51.3^ 
(c - 1, chloroform). 



gYfltnplfl go 

From 650 mg of ethyl (2S,3R)-4-[3-tert-butoxy-2-[4-(tort- 
butoxycarbonylamino-imino-methyl)-benzoylamino]-butyryl]- 
6 phenoxyaoetata there are ot>tained according to Example 12 and 
after chromatography on silylated eiiica gel RP18 (THF/Watar 
gradient) 350 mg of ethyl (2S,3R)-4-[2>[4-(amino-lmino- 
methyl)-benzoylamino)-3>hydroxy-butyryl]-phenoxyacetate 
trifluoroacetate, m.p. 95-970C. [a]^ - -1-98.80 (c « 0.4, DMSO). 

The starting material can be prepared as follows: 

a) From 15 g of tert-butyl (1S,2R)-2-tert-butoxy-1-carboxy- 
propylcarbamate there are obtained in analogy to Example 7a, 
K after chromatography on silica gel (hexane/ethyl acetate 5:1, 
3:1), 11.19 g of tert-butyl (1S,2R)-2-tert-butoxy-1-(methoxy- 
methyl-carbamoyl)-propyIcarbamate, [a]^ « -i^0.0o (c « 0.7, 
chloroform). 

90 b) Reaction of 17 g of tiie preceding step product with p- 
bromo-tert-butyldimethylsilylphenol analogously to Example 3a 
gives, after chromatography on silica gel (hexane/ethyl acetate 
9:1), 4.76 g of tert-butyl (1 S,2R)-2-tert-butoxy-1 -[4-(tert- 
butyl-dimethyi'Silanyloxy)-benzoyl]-propylcarbamate. (o]V - 

S5 -1-61.00 (c - 0.3, chlorofbrm). 

» « • t • 

■ 

c) Cleavage of the silyl protecting group from 4.74 g of the 
preceding step product according to Example 3b and alkylation of 
* the product according to Example 1c leads, after chromatography 
. ao on silica gel (hexane/ethyl acetate 5:1), to 3.34 g of ethyl 

(2S,3R)4-(3-tert-butoxy-2-tert-butoxycarbony lamino-butyryl)- 
phenoxyacetate, [af?- 'f71.0o (c ■ 0.3, chlorofbrm). 

• • * » 

! d) Reaction of 1.09 g of the preceding step product with N- 
as tert-4)utoxycarbonyl-4-amldlnobenzoic acid according to Example 
12e and chromatography on silica gel (hexane/ethyl acetate 2:1, 
1:1) gives 660 mg of ethyl (2S,3R)-4-[3-tert-butoxy-2-[4-(tert- 
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butoxycarbonylamino-imino-methyO-benzoylaminoJ-butyryl]' 
phenoxyacetate, [a]? - 126.0o (o - 0.3, chloroform). 



Example 21 

From 2 g of 2-methoxy-ethyi (S)-4-[2-[4-(tert-butoxy- 
carbonylamino-imino-methyl)-benzoylamino]-3-tert-butoxy- 
propionyl]-phenoxyacetate there are obtained, after deprotectlon 
analogously to Example 12 and chromatography on si^lated silica 
10 gel RP18 (THF/water gradient), 600 mg of 2-methoxy-ethyl (S)« 
4-[2-[4-(amino<-lmino-methyl)-benzoylamino]-3-hydroxy- 
propionylj-phenoxyacetate trifluoroacetate, m.p. 1740C, [afS " 
•»51.6o (c • 0.5, OMSO). 



15 The starting material can be prepared as follows: 
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a) Aikylation of 1.64 g of tert-butyi (S)-2-tert-butoxy-1 -(4- 
hydroxy-benzoyl)-ethylcarbamate with 2-methoxy-ethyl bromo- 
acetate according to Example 1c leads, after chromatography on 

2D silica gel, to 1.58 g of 2-methoxy-ethyl (S)-4-[3-tert-butoxy-2- 
tert-butoxycarbonylamino-propionyl]-phenoxyacetate, MS (ISP): 
454 (M-i-H)^. 

b) Reaction of 1.55 g of the preceding step product with M- 
tert-butoxycarbonyl-4-amidinobenzoic acid according to Example 
12e and chromatography on silica gel (hexane/ethyl acetate 2:1, 
1:1) gives 2.0 g of 2-methoxy-ethyl (S)-4-[2-[4-(tert-btJtoxy- 
carbonylamino-imino-methyl)-benzoylamino]-3-tert-butoxy- 
propionyQ-phenoxyacetate, MS (ISP): 600 (M-i-H)^. 

Exampla 22 



• • • 
• « « 

• • « 



From 4.7 g of 2-methoxy-ethyl (S)-4-[2-[4-(tert-butoxy- 
carbonylamino-imino-methyl)-benzoylamino]-propionyl]-phenoxy- 
s acetate there are obtained according to Example 12 and after 
chromatography on silyiated silica gel RP18 (THF/water gradient) 
1.67 g of 2-methoxy-ethyl (S)-4-[2-[4-(amino-imino>methyl)- 



45 



benzoylamino]-propionyl]-phenoxyacetate, [a]f • 46O.O0 (c « 0.4, 
0MSC3). 

The starting of material can be prepared as follows: 

a) Reaction of 3.98 g of tert-butyl (S)-1-(4^ydroxy-benzoyi)- 
ethylcartmmate with 3.25 g of 2-methoxy-ethyl bromoacetate 
analogously to Example 1c gives, after chromatography on silica 
gel (hexane ethyl acetate 2:1), 3.31 g of 2-methoxy-ethyi (S)-4> 
(2*tert-butoxycarbonylam{no-propionyl)'phenoxyacetate, Rf « 
0.29 (hexane ethyl acetate 1:1). 

b) Reaction of 3.3 g of the preceding step product according to 
Example 12e leads, after chromatography on silica gel (hexane/ 
ethyl acetate 1:2), to 4.76 g of 2-methoxy-ethyl (S)-4-[2-[4- 
(tert-butoxycarbonylamino-imino-methyl)-benzoylamino]<» 
pFopionyfj-phenoxyacetato. MS (ISP): 528 (M-i-H)-^. 

Example 23 

Reaction of 199 mg of ethyl (S)-4-[2-[4-(amino-imino- 
methyl)-benzoyiamino]-propionyl]-phenoxyacetate trifluoro- 
acetate with ethyl chloroformate according to Example 15 leads, 
after chromatography on silica gel (hexane/ethyl acetate 1:2), to 
137 mg of ethyl (S)-4-[2«[4-(ethoxycarbonylamino-imino- 
methyl)-benzoylamino]-propionyl]-phenoxyacetate, MS (ISP): 470 

The starting material can be prepared as follows: 

a) Reaction of 530 mg of tert-butyi (S)-1-(4-hydroxy- 
benzoyl)-ethylcarbamate with ethyl bromoacetate analogously to 
Example 1c gives, after chromatography on silica gel (hexane 
ethyl acetate 5:1), 582 mg of ethyl (S)-4-(2-tert-butoxy' 
carbonylamino-propionyl)-phenoxyacetate, [aj^^Q - -1 .8^ (c - 0.5, 

ethanol). 
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b) Reaction of 702 mg of the product from a) with N-fert- 
butoxycafbonyl-4.ainldinobena)lc add and deavage of the 
protocUng group according to Example 12 gives, after diromatoa 
njphy on silylated eilica gel RP18 (THF/toater gradient). 487 

of ethyl (S)-4.[2-[4-(amlno.|mlno-methyl).benzoylamlnol. 
propionyq-phenoxyacetate trifiuoroacetate. m.p. leooc foP" - 
+54^ (c . 0.6. DMSO). • ' 
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Cleavage of the protecting groups In 1 g of ©thyl (E.2)-fS)- 

4.t3-acetoxy.2.I4-I(dl.tert-butoxycarbonylamlno).tert.butoxy. 
caAonyHmlno-methylJ-benzoyla^ 

analogously to Example 12 gives, after crystallization with ettier. 
760 mg of ethyl (S)^.I2.[4.(amlno-lmlno-methyl)-benzoy|. 
flS^: 4^^^^^^^^^^^ trifiuoroacetate. MS 

The starting material can be prepared as follows: 

a) A solution of 440 mg of ethyl 4.((S)-3-tert-butoxy-2.tert. 
butoxycarbonylamlno-proplonylj-phenoxyacetate In 10 ml of 
djcworomethane Is stirred with 0.28 ml of trimethylsilyl Iodide 

2b^ JrT*"'* ' "^^'^ "'"^ ' "CI in dioxan 
(about 4M) and concentrated. The residue is dissolved in 10 ml of 

"^""^ °' (E.Z)-4.(tri.tert-butoxycarbonyl- 
3^9 lVu«^ ? °' N-mettiylmorphollne [and], 

379 mg of HBTU and stirred at room temperature for 16 h. The 
resulting suspension is concentrated and ttie residue is diromato- 
graphed on silica gel (hexane/ettiyl acetate 1:1). There a^ 
obtelned 320 mg of ethyl (E.2).(S).4.I2.(4.[(d|.tert.butoxy. 

carbonylamlno-tert-butoxycarbonylimino-methylj-benzoyl- 
aminoJ.3-hydroxy.proplonyl].phenoxyacetate, MS (ISP): 714 

(M+H)+. 

S^l5B^?r*'""I,l*'uV^^ ^'^"^ P^^'^uct witi, 

0.156 ml of acetyl chloride in tiie presence of 223 mg of 

ti-ietfiylamine In 30 ml of ettier for 1 h. at room temperature 



gives a suspension. The precipitate is filtered off under suction 
the mother liquor is concentrated and the residue is chromato- ' 
graphed on silica gel. There are obtained 1.13 g of ethyl (E;Z). 

(S)-4-I3-acetoxy-2-I4-[(d|.tert-butoxycarbonylamino)-tert- 

6 butoxycarbonylimino-methylj-benzoylaminoj-propionyll. 
phenoxyacetate, MS (ISP): 758 (IM+H)*. 



Eicamplft pt j 



. Of 1 g of methyl 4-[4-(amino-imino-methyl)- 

benzoylamlnoacetyO-phenoxyacetate (Example 25 in EP 
0 381 033) with ethyl chioroformate analogously to Example 15 
0«ves, after crystallizsition in methanolH-HF. 810 mg of methyl 

4.[4-(ethoxycarbonylamino-imino.methyl)-ben2oylaminoacetyll. 
» phenoxyacetate, MS (ISP): 442 (M+H)+ 
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s 



Examplft g>fi 



From 400 mg of ethyl (E;Z).(R.S)^.f2.I4.[(di-tert.butoxy. 
carbonylamino)-tert-butoxycarbonylimino-methyl].benzoy|. 
amlno]-3-methylsulphanyl-propionyl].phenoxyacetate there are 
obtained, after cleavage of the protecting groups according to 
Example 12 and crystallization with ether, 190 mg of ethyl (R.S)- 

4-[2-r4-(amlno.imino-methyI)-ben2oyiamlnoJ-3.methyl- 
sulphanyi-propionylj-phenoxyacetate trifluoroacetate. MS (ISP)- 

444 (M-fH)-*-. '* 



The starting material can be prepared as follows: 

" rrnf J^kT^" '"^ (E.2).(S)-l.[3-acetoxy.2. 

14- (di-tert-butoxycarbonylamino-tert-butoxycarbonyiimlno- 
methylj-benzoylaminoj-propionylj-phenoxyauetate (Example 24b) 
TL^"^ methanethioiate in 10 ml of acetonitrile 

« l^Z f T"" ^^'"P*^*"^® 45 min. Insoluble material is 
as filtered off under suction, the mother liquor is evaporated and the 
resWue Is chromatographed on silica gel (hexane/ethyl acetate 

f/w, ♦ ?K ""^^"^ '"fl (E.Z).(R,S)-H2.I4. 
Kdi-tert-butoxycarbonylaminO-tert-butoxycarbonylimlno- 
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methyi]-benzoylamino]-3-methylsulphanyNprop{onyi]-phenoxy> 
aoetats, MS (El): 744 {fA+H)*. 

Example 27 

5 

From 119 mg of ethyl (R.S)-4-[2-[4-(amlno-imino-methyi)- 
benzoyiamino]-3-methylsulphanyl-propionyl]-phenoxyacetate 
trifiuofoacetate there are obtained In analogy to Example 15 with 
28 mg of ethyl chlorofomiate and chromatography on silica gel 
10 (hexane/ethyl acetate 2:3) 78 mg of ethyl (R»S)-4'[2*[4-(ethoxy- 
carbonylamino-iminO'methyi)-benzoyiamino]-3«methyl8ulphanyl- 
proplonyQ-phenoxyacetate, MS (El): 516 (M+H)^. 

Example 28 

Reaction of 511 mg of ethyl (S)-4-[2-[4-(amlno-imino- 
methyl)-benzoylamino]-propionyi]-phenoxyacetate trifluoro- 
acetate with 2-methoxy-ethyt chloroformate analogously to 
Example 15 and chromatography of the residue on silica gel 
ao (hexane/ethyl acetate 1:2) gh^es 280 mg of ethyl (S)-4-[2-[4- 
[imino-2-(methoxy-ethoxycarbonyiamino)-methyi]-benzoyl- 
amlnoJ-propionyQ-phenoxyacetate. MS (ISP): 500 (M-fH)-*-. 

Exampjg 29 

25 

Cleavage of the protecting groups in 850 mg of tert-butyi 
(S)-4-[2-(4-ethoxycarbonylmethoxy-phenyl)-1-methyl-2-oxo- 
ethylcarbamoylmethoxy]-piperidine-1-carboxylate analogously to 
Example 12 gives, after chromatography on silylated silica gel 
a» RP18 (THF/water gradient). 437 mg of ethyl (S)-4-(2-piperidin- 
4-yloxyacetylamino-propionyi)-phenoxyacetate trifiuoroacetate 
(sic). MS (ISP): 393 {M+H)*. 

The starting material can be prepared as follows: 

as 

A solution of 702 mg of ethyl (S)-4-(2-tert-butoxy- 
carbonylamlno-propionyi)-phenoxyacetate in 10 ml of dichloro- 
methane is stirred at 0°C with 0.27 mi of trimethylsilyl Iodide 



I 
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for 15 min., traatad with 1 ml of HCi in dioxan (4M) and concen- 
trated. The residue is dissolved In 10 ml of dichloromethane. A 
solution of 518 mg of 1*tert-butoxycarbonyl-piperldin-4-yl- 
oxyacettc acid, 594 mg of TPTU and 0.55 ml of N-meth^morph' 
oiine in 10 ml of dichloromethane is stirred at O^C for 30 min. 
and subsequently treated with the residue described above. After 
stirring at room temperature for 2 hours the reaction solution is 
concentrated and the residue is chromatographed on silica gel 
(hexane/ethyl acetate 1 :1 . 1 'J2). There are obtained 873 mg of 
tert-butyl (S)-4-[2-(4-ethoxycarbonylmethoxy-phenyl)-1 - 
methyl-2-oxo-ethylcarbamoylmethoxy]-piperldine-1-carboxylate. 
MS (ISP): 493 (M-i-H)^. 



Example 30 

IS 

Reaction of 511 mg of ethyl (S)-4-[2-[4-(amino-imino- 
methyi)-benzoylamino]-propionyl]-phenoxyacetate trifluoro- 
acetate with diethyl chiorophosphate analogously to Example 15 
and chromatography of the residue on silica gel (dichioro- 
20 methane/ethanol 9:1) gives 340 mg of ethyl (S)-4-[2-[4- 

(diethoxypho8phorylamino-imino-methyl)-benzoylamino]- 
propionylj-phenoxyacetate. MS (ISP): 534 (M-i^H)-^. 



* 

lit* 
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Example 31 

A solution of 1 g Of ethyl (S)-4-[2-(4-cyano-benzoylamino)- 
propionyl]-phenoxyacetate in 10 ml of pyridine and 1 ml of 
triethyiamine is gassed with hydrogen sulphide and stirred at 
room temperature for 16 h. The reaction solution is conoen- 

a trated, the residue Is dissolved in ethyl acetate, washed with 
sodium hydrogen carbonate solution, potassium hydrogen sulphate 
solution and sat sodium chloride solution, dried and concentrated. 
With ether the residue gives 580 mg of ethyl (S)-4-[2-[4-(thio- 
carbamoyl)-benzoylamino]-propionyl]-phenoxyacetate. This is 

as filtered off under suction, dissolved in 65 ml of acetone and 
3.3 ml of methyl iodide and stinred at boiling temperature for 
3 h. Concentration of the solution and crystallization of the 
residue in ether gives 609 mg of ethyl (S)-4-[2-[4-(1-methyU 
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thioforfnimidoyl)-benzoyiamino]-propionyl]-phenoxyacetat0 
hydroiodide. 314 mg of this ester are dissolved in 10 ml of THF, 
treated with 1 1 0 mg of 2-methoxy-ethylamine and stirred at 
room temperature for 64 h. Concentration of the solution and 
chromatography of the residue on silyiated silica gel RP18 
(THF/water gradient) gives 80 mg of ethyl (R.S)-4-[2-[4-pmino- 
(2-methoxy-ethyl)-amino-methyl]-benzoylamino]-propionyl]* 
phenoxyacetate hydroiodide. MS (ISP): 456 (M*Hi*. 

The starting material can be prepared as follows: 

Coupling of 5.62 g of ethyl (S)-4-(2'tert-butoxycarbonyl- 
amino-propionyl)-phenoxyacetate with 2.82 g of 4-cyanobenzoic 
acid in analogy to Example 12e gives, after chromatography on 
silica gel (hexane/ethyl acetate 3:2). 3.67 g of ethyl (S)-4-[2-(4- 
cyano-benzoylamino)'propionyl]-phenoxyacetate, MS (El): 381 
(M+H)+ 

Example 3g 

Cleavage of the protecting group in 160 mg of ethyl (R,S)- 
4-[2'[4-[(tert-butyl<dimethyl-silanyioxyamino)-imino-methyi]- 
benzoylamino]-propionyi]-phenoxyacetate with tetrabutylammon- 
ium fluoride analogously to Example 3b gives, after crystalliz- 
ation of the residue in ethyl acetate/hexane, 70 mg of ethyl (Z)- 
(R,S)-4-[2-[4-[amino-hydroxyimino-methyl]-benzoylamino]- 
propionyQ-phenoxyacetate, MS (ISP): 414 (M-t-H)-^. 

The starting material can t>e prepared as follows: 

A solution of 300 mg of ethyl (S)-4-[2-[4-(1-methyl- 
thioformimidoyl)-benzoylamino]-propionyl]-phenoxyacetate 
(Example 31) and 175 mg of 0-tert-butyl-dimethylsiiyl- 
hydroxylamine in 10 ml of THF is stirred at room temperature for 
16 h., concentrated and the residue is chromatographed on silica 
gel (hexane/ethyl acetate 3:2). There are obtained 95 mg of ethyl 
(R,S)-4-[2-[4-((tert-butyi-dimethyl-silanyloxyamino)-imino- 
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methyq-benzoylamino]-propionyl)-phenoxyacetate, MS (El): 528 
(M4-H)^ 

Example 33 

s From 350 mg of tetrahydropyran-4-yl (S)-4-[2-[4-(ainino- 
imino-methyl)>b6nzoylamino]-propionyt)-phenoxyacetate 
hydrochloride (1 :0.8) hydroiodide (1 :0.4) and 80 mg of ethyl 
chlorofdrmate there are obtained according to Example 15 and 
after chromatography of the residue on silica gel (hexane/ethyl 
10 acetate 1 :2) 204 mg of tetrahydropyran-4-yi (S)-4-[2-[4- 
(ethoxycarbonylamino-imino-methyl)-benzoylamino]-propionyl]- 
phenoxyaoetate. MS (ISP): 526 {M+H)*. 

Exampla 34 

15 

From 2.2 g of ethyl (S)-4-[2-(6-tert-butoxycarbonylamino- 
methyt-pyridin-3>ylcarbonylamino}-propionyl]-phenoxyacetate 
there are obtained according to Example 12 and after chromatog- 
raphy of the residue on siiyiated silica gel RP18 (THFMater 
20 gradient) 863 mg of ethyl (S)-4-[2-(6-aminomethyl-pyridin-3- 
ylcarbonylamino)-propionyl]-phenoxyacetate, MS (ISP): 386 
(M+H)+ 

The starting material can be prepared as follows: 

25 

Coupling of 1.97 g of deprotected ethyl (S)-4-(2-tert- 
butoxycarbonylamino-propionyi)-phenoxyacetate with 1.7 g of 6- 
tert-butoxycarbonylaminomethyl-pyridine-3-carboxylic acid in 
the presence of 2 g of TPTU and 1.25 g of N-methylmorpholine 
30 gives, according to Example 1 2e and after chromatography on 
silica gel (hexane/ethyl acetate 1:2) 2.28 g of ethyl (S)-4-[2-(6- 
tert-butoxycarbonylaminomethyl-pyridin-3-ylcarbonylamino)- 
proplonyl]-phenoxyacetate» MS (ISP): 486 (Mh-H)-^. 

S Example 35 

From 90 mg of ethyl (Z)-(R,S)-4-[2-[4-(amino-hydroxy- 
lmino-methyl)-benzoylaminol-propionyl]-phenoxyacetate and 
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25 mg of ethyl chloroformate there are obtained according to 
Example 15 and after crystallization of the residue in ethyl 
acetate/hexane 57 mg of ethyl (Z)-(R.8)-4-t2-[4-[amino-ethoxy 
carbonyioximino-methyl]«benzoylamino]-propionyl]-phenoxy- 
5 acetate. MS (ISP): 486 (M-fHK. 



Examplfl 36 



Reaction of 500 mg of ethyl (S)-4-[2-[4-(amino>imino- 
10 methyl)-benzoylamino]-propionyi]-phenoxyacetate trifluoro- 
acetate with phenyl chloroformate according to Example 15 leads, 
after chromatography on silica gel (hexane/ethyl acetate 1:2), to 
211 mg of ethyl (S)-4-[2-[4-(imino-phenoxycarbonylamino- 
methyl)-benzoylamino]-propionyl]-phenoxyacetate, MS (ISP): 518 
15 (M-i-H)^ 



&ample 37 
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Reaction of 511 mg of ethyl (S)-4-[2-[4-(aminO'imino- 
ao methyi)-benzoylamlno]-propionyl]-phenoxyacetate trifiuoro- 
acetate with 4-methoxyph6nyl chloroformate according to 
Example 15 leads, after chromatography on silica gel (hexane/ 
ethyl acetate 1:2), to 145 mg of ethyl (S)-4-[2-[4-[imino-(4- 
methoxy-phenoxycarbonylamlno)-methyl]-benzoylamino]- 
25 propionylj-phenoxyacetato, MS (ISP): 548 (M-i-H)-^. 

Exampte 38 

98 mg of triphosgene in 5 ml of dichloromethane are added 
ao at (fiC to a solution of 102 mg of tetrahydro-2H-pyran-4-oi and 
101 mg of 4-methoxymorpholine in 10 ml of dichloromethane and 
the mixture is subsequently stirred at room temperature for 2 h. 
This solution is added to a suspension of 511 mg of ethyl (S)-4- 
[2-[4-(amlno-imino-methyl)-benzoylamino]-proplonyl]- 
phenoxyacetete trifiuoroacetate in 10 ml of dichloromethane and 
10 ml of saturated sodium carbonate solution, stirred at room 
temperature for 5 min. and the reaction mlxtore is worked up as 
in Example 15. Chromatography of the residue on silica gel (ethyl 
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acetate) gives 350 mg of ethyl (S)-4-[2-[4-pniino-(tetrahydro- 
pyran-4-yloxycarbonylainino)-methyi]-benzoylamino]-propionyl]- 
phenoxyacetata, MS (ISP): 526 (M+H)^ 

6 gxamplft 39 

540 mg of tetrahydropyran-4-yl (S)-4-{2-{4-(amino-imino- 
methyl)-benzoylamino]>propionyl)-phenoxyacetate trifluoro> 
acetate (Examine 5) are also reacted in analogy to Example 38. 
10 After chromatography of the residue an silica gel (ethyl acetate) 
there are obtained 378 mg of tetrahydropyran-4-yl (S)-4-[2-[4- 
(imino-(tetrahydro-pyran-4-yloxycarbonyiamino)-methyl]* 
benzoyiamino]-propionyi]-phenoxyacetate. MS (ISP): 582 (M-fH)-**. 

15 Exampla 40 

Reaction of 920 mg of 2-methoxy-ethyl (S)-4-[2>[4- 
(amino-iminomethyl)-benzoyiamino]>propionyl]-phenoxyacetate 
trifluoroacetate with 2-methoxy-ethyi chloroformate according 
ao to Example 15 leads after chromatography on silica gel (hexane/ 
ethyl acetate 1:3) to 430 mg of 2-methoxy-ethyl (S)-4-[2-[4- 
[imino-(2-methoxy-ethoxy-carbonylamino)-methyl]-benzoyl' 
amino>propionyi]-phenoxyacetate, MS (ISP): 530 (M-fH)-^. 

25 Eyamplfl 41 ' 

Cleavage of the protecting group from 160 mg of ethyl (S)- 
4-[2-[4-[(tert-butyl-dimethyl-silanyloxyamino)-imino-methyi]- 
benzoylamino]-propionyi]-phenoxyacetate with tetrabutyl- 
ao ammonium fluoride analogously to Example 3b gives, after 

orystallizatlon of the residue in ethyl acetate/hexane, 187 mg of 
ethyl (Z)-(S)-4-[2-[4-(amino-hydroxylmino-methyl)-benzoyl- 
amino]-proplonyi]-phenoxyacetate. MS (ISP): 414 (M+H)-^, [afo" » ) 
•1^.80 (c - 0.5. DMSO). i 



The starting material can be prepared as follows: 
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(amino-methoxyimino-methyi)-benzoic acid trifluoroacetate 
there are obtained as in Exannple 12e and after chromatography on 
silica gel (hexane/ethyi acetate 2:3) 500 mg of ethyl (E^-(S)-4- 
[2-[4-(amino-methoxyimino-methyl)-benzoylamino]-propionyi]- 

5 phenoxyacetate trifluoroaoetate. MS (ISP): 428 (M-tH)*. 

The starting material can be prepared as follows: 

A solution of 1.47 g of tert-butyl 4^anobenzoate is 
10 reacted analogously to Example 31 with hydrogen sulphide, 
methyl iodide and 0-methyl-hydroxylamine hydrochloride and the 
crude product is chromatographed on silica gel (hexane/ethyl 
acetate 9:1). There is obtained 1.0 g of tert-butyl 4-(amino- 
methoxyimino-methyl)-benzoate. Cleavage of the ester group 
15 according to Example 12 with trifluoroacetic add gives, after 
crystallization (sic) in ether, 1.13 g of 4-(amino-methoxyimino- 
methyl)-benzoic acid trifluoroacetate. 

gyample 45 

The silyl protecting group Is cleaved from 290 mg of ethyl 
(S)-4-[2-[4-[(tert-butyl-dimethyl-siianyloxyamino)-lmlno- 
methyl]-benzoylamino]-3-hydroxy-propionyl]-phenoxyacetate 
with tetrabufylammonlum fluoride as in Example 3b. After 
25 chromatography on silica get (ethyl acetate there are obtained 
145 mg of ethyl (Z)-(S)-4-[2-[4-[amino-hydroxyimino-methyl]- 
benzoylamino]-3-hydroxy-propionyl]-phenoxyacetate. 

The starting material can be prepared as follows: 

a» 

The free amine is obtained from a solution of 1.27 g of ethyl 
4-[(S)-3-tert-butoxy-2-tert-butoxycarbonylamino-propionyl]- 

phenoxyaoeUite in 25 ml of dichloromethane according to Example 
24a and is subsequently reacted analogously to Example 41a with 
as N-tert-butyl-dlmethylsilyloxy-amldinobenzolc acid. After 

chromatography of the residue on silica gel (hexane/ethyl acetate 
1-.2) there are obtained 290 mg of ethyl (S).4-[2-[4-[(tert-butyl- 
dlmethyl-sllanyloxyamlno)-imlno-methyl]-benzoylamino]-3- 
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hydroxy-propionylj-phenoxyacetate, Rf value: 0.68 (chloroform 
(sic), methanol, acetic add. 88:10:2). 

gxampte 4fi 

6 

A solution of 0.8 g of [(4-(p-amidino-N-methylbenzamido)« 
acetyl-o-phenylene]dioxy]dlacetic acid (J. Med. Chem. 1992, 35, 
4393-4407) in 2-propanol/conc. sulphuric acid (20:1) is left to 
stand overnight After removing the solvent the residue is taken 

K) up in 50 nU of water, made neutral by adding sodium hydrogen 
cartwnata and covered with 80 ml of didiloromethane. After 
adding 0.3 g of ethyl chlorofonmate followed by 20 mi of 0.5N 
sodium hydroxide solution the organic phase is separated, washed 
with water, dried over sodium sulphate and concentrated. After 

15 chromatography on silica gel (ethyl acetate) and crystallization 
(diethyl ether) there is obtained 0.51 g of diisopropyl (E and/or 
Z)-[[4-((p-amino-ethoxycarbonylimino-methyl)-N-methylbenz- 
amido)acetyl-o-phenylene]dioxy]diacetate. M.p. 56-58^0. MS (El): 
512 

so 

Example 47 

From [l^ -[N-(p-amidlnobenzoyl)-L-tyrosyl]-4-piperidinyl]- 
oxy]acefic acid (J. Med. Chem. 1992, 35, 4393-4407) there was 
26 obtained in an analogous manner to that described in Example 46 
ethyl (E/Z)-(S)-1 -[2-[4-(amlno-ethoxycarbonylimino-methyt)- 
benzoylamino]-3-(4-hydroxy-phenyl)-propionyl]-piper>din-4- 
yloxyacetato. [a]?- +18.l0(c - 0.8, EtOH). M.p.840C. MS (ISP): 
569 {fUHi*. 

Example 4B 

From [[1 -[N-(p-amidlnobenzoyi)-L-tyrosyl]-4-piperidinyi]- 
oxyjacetic acid (J. Med. Chem. 1992. 35, 4393-4407) there was 
as obtained in an analogous manner to that described in Example 46 
isopropyi (E/Z)-(S)-1 -[2-[4-(amino-ethoxycarbonylimlno- 
methyl)-benzoylamino]-3-(4-hydroxy-phenyt)-propionyl]- 
piperidin-4-yloxyacetate. M.p. 88-90<'C. MS (ISP): 583 (M-t-H)-^. 
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gxampla 49 

isopropyl (E/Z)-(S)-1 •[2-[4-(amino-ethoxycarbonyiimino- 
5 methyl)-benzoylamino]-3-(4-6thoxycarbonyloxy-phenyl)- 
propionyl]-piperidin-4-ytoxyacetate can be isolated as a 
byproduct of the reaction described in Example 48. M.p. 71-7390 . 
MS (ISP): 655 (M-^H)-*-. 

10 Example 50 

From the reaction of [[1-[N-(p-amidinobenzoyl)>L-tyrosyi]- 
4*piperidinyl]oxy]ac6tlc acid with isatoic anhydride in the 
presence of potassium carbonate there is obtained, after usual 
15 working up and chromatographic purification of the crude product, 
(E/Z)-(S)-4-[2-[4>(amino-ethoxycarbonylimino-methyl)- 
benzoylamino]-3-(4-!sopropoxycarbonylmethoxy-piperidin-1-yl)- 

3- oxo-propyl]-phenyl 2-amino-benzoate in the form of a colour- 
less foam. MS (ISP): 702 (M+H)*^. 

a> 

gxampla SI 

From the reaction of [[l-[N-(p-amidinobenzoyl}-L-tyrosyi]- 

4- piperidinyl]oxy]acetic acid with furan-2-cariI>oxylic acid 

SB chloride In the presence of potassium carbonate there is obtained, 
after usual working up and chromatographic purification of the 
crude product, (E/Z)-(S)-4-{2-[4-(amino-ethoxycarbonylimino- 
:'• methyl)-benzoyiamino]-3-(4-isopropoxycarbonylmethoxy- 

piperidin-1-yl)-3-oxo-propyi]-phenyl furan-2-carboxyiate in the 

an form of a light yellow foam. MS (ISP): 677 (M-t-H)-*-. 

a « « • 
• • • 
■ « • 

Exampla 52 

' From the reaction of [[1-[N>(p-amidinobenzoyl)-L-tyrosyl]- 

as 4>piperidinyl]oxy]acetic acid with acetic anhydride in the 
presence of potassium carbonate there is obtained, after usual 
working up and chromatographic purification of the crude product, 
isopropyl (E/Z)-(S)-1 -[3-[4-acetoxy-phenyl)-2-[4-(amino- 
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ethoxycarbonylimino-methyl)-benzoylamino]'propionyl]- 
plperidIn-4-yloxy-acetate in the form of a colourless foam. MS 
(ISP): 625 (M+H)-^. 

6 gyampte 53 

From the reaction of [[1-(N-(p-amIdinobenzoyl)-L-tyrosyq- 
4-piperidlnyl]oxy]acetic acid with acetylsalicyloyi chloride In the 
presence of triethylamine there is obteuned, after usual working 
v up and diromatographic purification of the crude product, (E/Z)- 
(S)-4-[2-[4-(amlno-ethoxycarbonyllmlnO'methyl)-benzoylamino]- 
3.(4.isopropoxycarbonylmethoxy-plperidln-1-yl)-3-oxo-propyl]- 
phenyl 2-acetoxy-benzoate. M.p. 77-800C. MS (El): 745 (iJM1)+. 

0 Example 54 

From the reaction of tert-butyl [[1 -[N-(p-amidinobenzoyl)- 
L-tyrosyl]-4-piperidinyl]oxy]acetate (EP 505868) with ethyl 
chloroformate as described in Example 46 followed by treatment 
2S with cone, fbmiic acid there is isolated, after usual working up 
and chromatography, (E/Z}*(S)-1 -[2-[4-(amino-ethoxycarbonyl- 
imino-methyl)-benzoylamino]-3-(4-hydroxy-phenyt)-propionyl]- 
piperidin-4-ytoxyacette acid. M.p. 1340C. MS (ISN): 539 (M-H)-*-. 

SS gxampla SS 

From the reaction of (S)-1 -[2-(5-amldinopyr{din-2- 
yicarbonyi-amino)-3-(4-methoxy-phenyl)-propionyl]-piperidin-4- 
ytoxyacetic acid (EP 505888) in an analogous manner to ttiat 
an described in Example 46 there Is obtained ethyl (E/Z)-(S)-1-[2- 
(5-amino-ethoxycarbonylimino-methylpyridin-2-ylcarbonyl- 

amino)>3-(4-methoxy-phenyl)-propionyl]-piperidin-4>yloxy- 
acetate. [a]o»- -1-22.6° (c- 1.0, EtOH). M.p. 52-540C. MS (ISP): 

584 (M-t-H)+. 
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Reaction of tert-butyl (S)-1-[3-(4-hydroxy'phenyl)-2-[4- 
(imino-propyl8mino-methyl)-benzoylamino]-propionyq-piperidin- 
6 4-yloxyacetate with cone, formic acid gives, after chromato- 
graphic purification of the crude product on silica gel RP18 with 
a water/methanol gradient, (S)-1-[3-(4-hydroxy-phenyi)-2-[4- 
(imino-propylamino-methyl)-benzoyiamino]-propionyl]-piperid{n- 
4-yloxyacetic acid. M.p. 1600C. MS (ISP): 511 (M-i-H)-^. 

10 

The starting material can be prepared as follows: 

a) Coupling of Z-Tyr-OH with tert-butyl 4-piperidinyloxyacetate 
(J. Med. Chem. 1992. 35, 4393-4407) followed by hydrogenolytic 

15 removal of the Z protecting group gives tert-butyl 1-[[L-tyrosyl]- 
4-piperidinyloxy]acetate. 

b) By reacting the product of the preceding step with 4-cyano- 
benzoyl chloride in the presence of sodium hydrogen carbonate 

aD there is obtained tert-butyl (S)-1-[3-(4-hydroxy-phenyl)-2-[4- 
cyano-benzoylamino]-propionyl]-piperidin-4-yloxyacetate. 

c) By successive subsequent treatment of the product of the 
preceding step with hydrogen sulphide in pyridine, methyl iodide 

25 in acetone and n-propylamlne in a mixture of methanol and acetic 
acid there is obtained tert-butyl (S)-1-[3-(4-hydroxy-phenyl)-2- 
[4-(imino-propylamino-methyl)-benzoylamino]-propionyi]- 
!'•"• piperidln-4-yloxyacetate. MS (ISP): 567 (M-t-H)*^. 

30 gxamplft S7 

Reaction of (S)-4-[[[4-[1-(4-tert-butoxycarbonylmethoxy- 
piperidin-1-carbonyi)-2-(4-hydroxy-phenyl)-ethylcarbamoyl]- 
phenyl]-imino-methyl]-amino]-butyric acid with cone, formic acid 
SB gives, after chromatographic purification of the crude product. 
; (S)-4-[lI4-[1 -(4-carboxymethoxy-piperidine-1 -carbonyl)-2-(4- 
hydroxy-phenyl)-ethytcarbamoyl]-phenyl]-imino-methyl]-amino]- 
butyric acid. M.p. 156-1600C. MS (ISP): 555 (M-t-H)-*-. 
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The starting material can be prepared as foiiows: 

By successive subsequent treatment of tert-butyl (S}-1-[3' 
(4-hydroxy-phenyl)-2-(4-cyano-benzoylamino]-propionyi]- 
piperidln-4-yloxyacetate (Example 56b)) with hydrogen sulphide 
in pyridine, methyl iodide In acetone and 4'aminobutyrie add in a 
mixture of methanol and acetic acid there is obtained (S)-4-[[[4* 
[1 -(4-tert-butoxycarbonylmethoxy-piperidin-1 -carbonyl)-2-(4- 
hydroxy-phenyO-ethylcarbamoyll-phenyn-imino-methyll-amino]- 
butyric add in the form of a colourless foam. MS (ISP): 611 
(M+H)+. 

Example 58 

From the reaction of tert-butyl [[1 -[N-(p-amidinobenzoyl)- 
L-alanyl]-4-piperidinyl]oxy]acetate (J. Med. Chem. 1992, 35, 
4393-4407) with ethyl chioroformato as described in Example 46 
followed by treatment with cone, formic acid there is isolated, 
after usual working up and chromatography, (E^-(S)-[1-[2-[4- 
(amino-ethoxycarbonylimino-methyl)-benzoylamino]-propionyl]- 
piperidin-4-yloxy]-acetic acid in the form of a colourless foam. 
MS (ISP): 449 {M+H^+. 

Example 59 

From [[1 -[N-(p-amidinobenzoyl)-L-alanyl]-4-piperidinyl]- 
oxy]acetic acid (J. Med. Chem. 1992, 3S, 4393-4407) there was 
obtained In an analogous manner to that described in Example 46 
ethyl (E/Z)-(S)-1 -[2-[4-(amino-ethoxycarbonylimlno-methyl)- 
benzoylamino]-propionyl]-piperidin-4-yloxyacetate in the form of 
a colourless foam, [a]? - 441 .70 (c » 1.0, EtOH). MS (ISP): 477 
(M+H)+ 

Example 60 

From [[1 •[N-(p-amidinobenzoyl)-L-alanyl]-4-plperidinyl]- 
oxy]acetic add there was obtained in an analogous manner to that 
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described in Example 46 isopropyl (E/)Q-(S)-1-[2-[4«(afnino- 
ethoxycarbonyliininO'methyi)-benzoyiamino]-propionyi]-piperidin> 
4-ytoxyaoetate in the form of a colourless foam. MS (ISP): 491 
(M+H)+ 

s 

gxamplft 61 

From [[1 -[N-(p-amidfnobenzoyl)-L-aianyl]-4-piperldinyi]- 
oxyjacetic acid there was obtained in an analogous manner to that 
u described in Example 46 ethyl (E/Z)-(S)'1-[2-[4-(amino-n-butoxy- 
carbonyiimino-methyl)-benzoylamino]-propionyi]*piperidin-4- 
yioxyacetate in the form of a colourless foam, [df^ « •i-37.4^ (c - 

0.8. EtOH). MS (ISP): 505 (M+H^*. 
IB Example 62 

From [[1 •[N-(p-amidinobenzoyl)-L-alanyt]-4-piperidinyl]- 
oxy]acetic add there was obtained in an analogous manner to that 
described in Example 46 ethyl (E/Z)-(S)-1-[2-C4-(amino-methoxy- 
90 ethoxycarbonyiimino-methyl)-benzoyiamino]-propionyl]-plperidin' 
4>yloxyacetate in the form of a colourless foam. {a]f « -i- AO.QP 
(c - 0.9. EtOH). MS (ISP): 507 (M+H)+. 

Exampla 63 

By esterlfylng (S)-1-[2-(5-amino-imino-methyi-pyridin-2- 
ylcarbonylamino)-propionyI]-piperidin-4-yloxy-acetlc acid (J. 
Med. Chem. 1992. 35, 4393-4407) with tetrahydro-2H-pyran-4-oi 
in the presence of p-toluenesulphonic acid there is obtained, 

a> after chromatographic purification of the crude product on silica 
**.!'": gel RP 18 with a water/acetonitrile gradient, the p-toluene- 

sulphonate salt of tetrahydropyran-4-yl (S)-1 -[2-(5-amino- 
imino-methyl-pyridin-2-ylcarbonylamino)-propionyt]-piperldin- 
4-yloxy-acetate. [a]^ - 4-28.80 (c - 0.5. MeOH). MS (ISP): 462 I 

as (Mi-H)^ 
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gyamplft 64 

From (S)-1 -[2-(5-amino-imino-methyt-pyriciin-2-yl- 
carbonylamino)-propionyl]-pip6ridin-4-yloxy-acetic acid there 
was obtained in an analogous manner to that described in Example 
46, isopropyl (E/Z)-(S)-1-[2-(5-amino-ethoxycarbonynmino- 
methyl-pyridin-2-ylcarbonylamino)-propionyl]-piperidin-4- 
yioxy-aoetate. [a]f - 442.6° (c - 1.0, EtOH). M.p. 62-640C. 
MS (El): 492 (M-i4H)+. 

From [[1 -[(p-amidlno-N-methylbenzamido)acetyl]-4-piperi- 
dinyQoxyJacetic acid (EP 505868) there was obtained in an 
analogous manner to that described in Example 46 ethyl (E/Z)-[1- 
[2-[[4-(amino-ethoxycarbonylimino-methyi)-benzoylhmethyi- 
amino]-acetyl]-piperidin-4-yloxy-acetate. MS (ISP): 477 (M-t-H)-*-. 

Example 66 

From tert-butyl (E/Z)'(S)-1 -[2-[4-(amino-methoxyimino- 
methyl)-benzoylamino]-propionyl]-piperidin-4-yioxyacetate there 
is obtained by treatment with trifiuoroacetic acid in dichloro- 
methane (E/Z)-(S)-1 -[2-[4-(amino-methoxyimino-methyl)- 
benzoylamino]-propionyn-piperidin-4-yloxyacetic acid. M.p. 193- 
1950c. MS (ISP): 407 (M+H)+ 

The starting material can be prepared as follows: 

a) Coupling of Z-Ala-OH with tert-butyl 4-piperidinyloxyacetate 
(J. Med. Chem. 1992, 35, 4393-4407) followed by hydrogenolytic 
removal of the Z protecting group gives tert-butyl 1-[[L-alanyl]- 
4-piperidinyloxy]acetate. 

b) By reacting the product of the preceding step with 4-cyano- 
benzoyl chloride in the presence of sodium hydrogen carbonate 
there is obtained tert-butyl (S)-1-[2-[4-cyano-benzoylamino]- 
propionyl]-piperidin-4-yloxyacetate. 
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c) By successive subsequent treatment of the product of ttie 
preceding step witii hydrogen sulphide in pyridine, methyl iodide 
In acetone and O-methyl hydroxylamine hydrochloride in DMF in 
the presence of triethylamlne there is obtained tert-bu^ (E/Z)- 
(S)-1-[2-[4-(amino-methoxyfmino-methyl)-benzoylamino]- 
propionyi]-piperidin-4-yloxyacetate in the form of a viscous, 
colouriess oil. MS (ISP): 463 (M-i-H)->-. 

Exampla 67 

By esterifying (E/Z)-(S)-1 •[2-[4-(amino-methoxyimino- 
methyl)-benzoylamino]-propionyl]-piperidin>4>yioxyacetic acid 
in ethanoi in the presence of cone, sulphuric acid there is 
obtained ethyl (E/Z)-(S)-1-[2-[4-(amino-methoxyimino-methyi)- 
benzoylamino]-propionyl]-piperidin-4-yloxyacetate as a 
colouriess resin. lt4S (ISP): 435 (M-t-H)*^. 

Example 68 

From tert-butyl (S)-1-[2-[4-tert-butoxycarbonyiamino- 
methyi-benzoylamlno}-3-(4-hydroxy-phenyl)-propionyi]- 
piperidin-4-yloxyacetate there is obtained by treatment with 
formic acid (S)-1-[2-(4-aminomethyl-benzoylamino)-3-(4- 
hydroxy-phenyl)-propionyl]-piperldin-4-yioxyacetic acid. [a]|' • 
+19.40(0-0.5, H2O). M.p. I6S-I68OC. MS (ISN): 454 (M-H)+. 

The starting material can be prepared by coupling tert-bufyl 
1-[[L-tyrosyl]-4-piperidinyloxy]acetate (Example 56a)) with 4- 
tert-butoxycarbonyiaminomethyl-benzoic acid in the presence of 
1 -ethoxycarbonyl-2-ethoxy-1 ,2-dlhydroquinoiine (EEDQ). 

Examplfl 69 

From tert-butyi (S)-1-[2-[4-tert-butoxycarbonylamino- 
methyl-benzoylamino)-3-(4-hydroxy-phenyl)-propionyl]- 
piperidin-4-ytoxyacetate (Example 68) by treatment with methyl 
iodide/potassium carbonate followed by formic acid there is 
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obtained (S)-1 -[2-(4-aminomethyl-benzoylamino)-3-(4-methoxy- 
phenyl)-propionyl]-piperidin*4-yioxyacetic acid. [a]^« 
(G«0.5,H2O). M.P.1300C. MS (CI): 470 (M+H)'*'. 

gxampte 70 

By esterifying (S)-1-[2-(4»aminoinethyl>benzoyiamino)'3- 
(4-methoxy-phenyl)-propionyl]-plperidin-4-yloxyacet{c acid with 
isopropanoi in the presence of sulphuric acid there is obtained 
isopropyl (S)-1 -[2-(4-aminomethyl-benzoylamino)-3-(4- 
methoxy-phenyl)-propionyl]-piperidin-4-yloxyacetate as the 
hemisulphate salt, [a]^ - -i-5.1o (c > 0.8. H2O). M.p. 138-140<>C. 

MS (EO: 512 (M-fH)-*-. 

Example 71 

From tert-butyl (S)-1-[2-(5-aminomethyi-pyridln-2-yl- 
carbonyiamino)-3-(4-methoxy-phenyl}-propionyl]-piperidin-4- 
yioxyacetate by treatment with formic acid there is obtained (S)- 
1-[2>(5>-aminomethyl-pyridln-2-ylcarbonytamino)-3-(4- 
methoxy-phenyl)-propionyl]-piperidin-4-yioxyacetic acid. [a]^i > 
+20.00 (c - 0.6, H2O). M.p. 174«>C (dec.). MS (ISP): 471 (M+H)+. 

The starting material can be prepared by catalytically 
hydrogenating tert-butyl (S)-1-[2-(5-cyano-pyridin-2-yi- 
carbonylamino)-3-(4-methoxy-phenyl)-propionyl]-piperidin-4- 
yioxyacetate (EP 505 868) over palladium-charcoal in a mixture 
of methanol/water/acetic acid. 

Example 72 

From (S)-1 -[2-(5-aminomethyi-pyridin-2-ylcarbonyi- 
amino)-3-(4-methoxy-phenyl)-propionyl]-piperidin-4-yloxyacetic 
acid there is obtained by esterification with isopropanoi as 
described in Example 70 and after acidification of the crude 
product with hydrochloric acid the hydrochloride of isopropyl (S)- 
1-[2-(5-aminomethyl-pyridin-2-yicarbonyIamino)-3-(4- 
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840C (from diethyl ether). MS (ISP): 513 (tl^ 
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add thei. is Obtained r^fn k - T 

Io» - +8.70 te - 0 7 Honi "'f •"""'•^-y'oxyaoeMo add, 
]^ (C 0.7. H20). M.p. 1se»C (dea). MS (ISP): 464 

The 8l»tiRg material can be prepaid as fbHowa: 

li^f TZZTJT^'^''^ Chen,. 

Plp.rldln;ior^l°^crwhri~ K " ^ 
butyl dicibonat, Tn SnTnt,T 
'n.0 1-.e-..oxycat:y.;pt^^^^^ 

b!«y'?'VrCylM oS'"? 

the preelS^ of teT^"'' '^""P'* '« 

qu Jine Tdlo^mlart^ T'^'^'IT'^^^^^^ •*-^"'^«'- 

butoxycarbonylmet"oxy plridt °i . k'""'' 'S'-^-P-C-^tert- 

Pheny.).e.hylcarbamoSC'r^^^^^^^^^^ 

(ISP): 620 (M+H)+ '^™**'"'W-P'P«"<'"'«-1-carboxylate. MS 



product the hvrt,~fKrS acid to the cmde 

acet^mlno, sf^l " <S)-4-t2-lPlperldlnw^y,oxy! 

tyiamlnoJ-3.(4.ethoxycarbonyln,ethoxy.piperidin.l.y|).3. 
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oxo-propyi]-phenyi 2-acetoxy-benzoate. M.p. 74-76^C (dec.). MS 
(ISP): 654 (M+H)-*-. 

The starting material can be obtained as follows: 

s 

a) Coupling of Z-Tyr-OH with ethyl 4-piperldinyloxyacetate 
(obtained by trans-esterification of tert-butyl 4-piperldinyloxy- 
acetate with acid in the presence of 1-ethyloxycarbonyl-2- 
isobutyloxy-1,2-dihydroquinoline) followed by reaction with 
10 acetylsaiicyloyi chloride in the presence of potassium carbonate 
and subsequent hydrogenoiytic removal of the Z protecting group 
gives (S)-4-[2-amino-3-(4-ethoxycarbonyimethoxy-piperidin-1 - 
yl)-3-oxo-propyi]-phenyl 2-acetoxy-benzoate. 

16 b) By coupling the product of the preceding step with 1-tert- 
butoxycarbonyl-piperidin-4-yioxyacetic acid (Example 73b)} in 
the presence of 1 -ethyloxycarbonyl-2-isobutyloxy-1 ,2-dihydro- 
quinoline in dichloromethane there is obtained (S)-4-[2-[1 -tert- 
butoxycarbonyl-piperidin-4-yloxyacetylamino]-3-(4-ethoxy- 

ao carbonyimethoxy-piperidin-1 -yi)-3-oxo-propyt]-phenyl 2- 
acetDxy-benzoate. MS (ISP): 754 (M-t-H)**-. 

Example 75 

S5 By esterifying (E/Z)-(S)-1-[2-[4-(amino-hydroxyimino- 
methyi)-benzoyiamino]-propionyi]-piperidin-4-yloxyacetic acid 
in ethanol in the presence of cone, sulphuric add there is 
obtained ethyl (E/Z)-(S)-1-[2-[4-(amino-hydroxyimino-methyi)- 
benzoylamino]-propionyl]-piperidin-4-yloxyacetate in the form of 

a> cotton wool-like crystals. M.p. 205-207^0. MS (ISP): 421 {M^)*. 

The starting material can t>e prepared as follows: 

a) By reacting tert-butyl (S)-1-[2-[4-cyano-benzoyIamino]- 
s propionyi]-piperidin-4-yloxyacetate (Example 66) with 
hydroxylamine hydrochloride in methanol in the presence of 
sodium methanolate there is obtained, after stirring overnight 
and usual working up. tert-butyl (E/Z)-(S)-1-[2-[4-(amino- 
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hydroxyimino-fnethyl)-benzoylamino]-propionyl]-piperidin-4- 
yloxyacetaie. M.p. 193-1940C. MS (ISP): 449 (M*H)*. 

b) By treating tiie product of the preceding step with formic add 
at SO^'C there is obtained, after crystaliization from ethyl 
acetate. (E/Z)-(S)-1 -[2-[4-(amino-hydroxyimino-methyi)- 
benzoyiamino]-propionyq-piperidin-4-yloxyacetic acid. M.p. 176* 
1780C. MS (iSN): 391 (M+H)-^. 

gxample 76 



< I 



« • » 
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• « « • • 
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a) 
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By esterifying (E/Z)*(S)-1 -[2-(4-(amino-hydroxyimino- 
methyl)-benzoytaminoI-propionyl]-piperidin-4-yIoxyacetic acid 
(Example 75b) in 2-propanol in the presence of cone, sulphuric 
acid there is obtained isopropyi (E/Z)-(S)-1-[2-[4-(amino- 
hydroxyimino-methyi)>benzoylamino]-propionyl]-piperidin-4- 
yioxyacetate the form of cotton wool-like crystals. M.p. 205- 
207OC. MS (ISP): 435 (M+H)+. 

Example 77 

220 mg of tert-butyl [1-[4-[4-(tert-butoxycarbonyiamino- 
imino-methyl)-phenyl]-4-oxo-butyryl]-plperidin-4-yloxy]- 
acetate and 3.4 ml of fonmic acid are stirred at 20oC for 24 h. 
The reaction mixture is evaporated in a vacuum, the residue is 
dissolved in water and again evaporated. 120 mg of [1-[4-[4- 
(amino-imino-methyi)-phenyi]-4-oxo-butyryi]-piperidin-4- 
yloxyl-acetic acid. m.p. > 2500C, MS: 362 (100, M+H), crystallize 
from methanol. 

The starting material can be obtained as follows. 

a) 4-(4-Cyano-phenyl)-4-oxo-butyrlc acid Is activated in THF 
with 2-chtoro-4.6-dimethoxy-1.3.5-triazine and N-methyl- 
morpholine and then reacted with tert-butyl piperidln-4-yloxy- 
acetate to give tert-butyl [1-[4-(4-cyanophenyl)-4-oxo-butyryl]- 
piperidin-4-yloxy]-acetate. 
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b) This is converted in pyridine and triethylamine with hydrogen 
sulphide into tert-butyl [1'[4-oxo-4-(4-thiocarbanioyl-phenyl)- 
butyryt]-piperidin-4'yloxy]-acetate, m.p. 1400C. 

5 c) The latter is reacted firstly with methyl iodide in acetone, 
then with ammonium acetate and acetic acid in methanol and 
finally with di-tert-butyl dicarbonate in OMF-triethyiamine to 
give tert-butyl [1-[4-[4-(tert-butoxycarbonylamino-imino- 
methyl)-phenyl]-4-oxo-butyryl]-piperidin-4-yloxy]-acetate. MS: 

10 518 (100, M-fH). 

gxample 78 

76 mg of ethyl [1-[4-[4-(tert-butoxycarbonylamino-imino- 
15 methyl)-phenyl]-4-oxo-butyryl]-piperidin-4-yloxy]-acetate are 
stirred in 0.5 ml of methylene chloride and 0.5 ml of trifluoro- 
acetic acid at 20^0 for 2 h. The reaction mixture is evaporated in 
a vacuum, the residue is dissolved in alcohol and again evapor- 
ated. The crystalline product is triturated with ether, filtered 
a> off under suction and dried. There are obtauned 74 mg of ethyl [1- 
[4-(4-(amino-imino-methyl)-phenyl]-4-oxo-butyryi]-piperidin-4- 
yloxy]-acetate trifluoroacetate (1:1), m.p. 188-1 90^0. 

The starting material can be obtained as follows: 

25 

a) II -[4-[4-(Amino-imino-methyl)-phenyl]-4-oxo-butyryl]- 
piperidin-4-yloxy]-acetic acid Is converted in IN HCI In ethanol 
into Its ethyl ester. 

sa b) This is converted with di-tert-butyl dicarbonate in DMF- 
triethyiamine into the starting material, m.p. 100^0. 

Example 79 

as A mixture of 160 mg of isopropyl [1-[[[4-(amino-lmino- 
methyl)-benzoyl]-(2-methoxyethyl)-amino]-acetyl]-piperidin-4- 
yloxy]-acetate hydrochloride (1:1), 3.2 ml of methylene chloride, 
2.6 ml of water and 0.6 ml of saturated sodium carisonate solution 
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is treated with 0.036 mi of ethyl chiorofommte and stirred weii 
at 200C for 2 h. The reaction mixture is diluted with methylene 
chloride, washed with water and sodium chloride solution, dried 
and evaporated in a vacuum. Chromatography of the residue on 
6 silica gel with methylene chiorlde-lsopropanoi gives 109 mg of 
isopropy I [1 -[[[4-(ethoxycarbonyiamino-imino-methy l)-benzoyl]- 
(2-methoxy-ethyl)-amino]-acetyi]-piperidin>4-yloxy]-acetate as 
a colouriess foam. MS: 535 (100. h/l^). 

10 The starting material is obtained from [1-[[[4-(amino- 

imino-methyl)-benzoyl]-(2'methoxy-ethyl)-amlno]-acetyl]- 
piperidin-4-yioxyJ-acetic acid (EP 505 868) in IN HCI in 
isopropanoi at 20^0. 

IB Exflmple fiO 

in analogy to Example 79, from isopropyl [1 -[4-[4-(amino- 
imino-methyl)-phenyl]-4-oxo-butyryl]-piperidin-4-yloxy]- 
acetate iodide acetate there is obtained isopropyl [1-[4-{4- 
so (ethoxycarbonylamlno-imino-methyl)-phenyl]-4>oxo-butyryl]- 
piperidin-4-yloxy]-acetate, m.p. 86-890C. 

The starting material can be prepared as follows: 

25 a) tert-Butyl [1'[4-oxo-4-(4-thiocarbamoyl-phenyl)-butyryl]- 
piperidin^-yloxy]-acetate is cleaved in methylene chloride and 
trifluoroacetic acid to [1-[4-oxo-4-(4-thiocarbamoyi-phenyl)- 
butyryl]-piperidin-4-yioxy]-acetic acid. m.p. 203-207OC. 

a> b) Therefrom with sulphuric acid in isopropanoi there is obtained 
isopropyl (1 -[4-oxo-4-(4-thiocarbamoyl-phenyl)-butyryl]- 
piperidin^yloxy]-acetate. m.p. 123-1280C. 

0) This is reacted with methyl iodide in acetone and subsequently 
x with ammonium acetate and ace':ic add in methanol to give the 
starting material. 
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Examplfl 81 

in analogy to Example 79, from Isopropyl [1-[4-[4-(amino- 
imino-methyl)-phenyl]-4-oxo-butyryl]'plperidin-4-yloxy]- 
5 acetate iodide acetate and isobufyi chlorofbrmate there is 
obtained isopropyl [1 •[4-[4-(isobutoxycarbonylamino-imino- 
methyl)-phenyi]-4-oxo-butyryl]-piperidin-4-yloxy]-acetate, m.p. 
94<>C. 

10 gyampte 82 

1.7 g Of tert-butyi (RS)-[1-[4-[4-(tert-butoxycarbonyl- 
amlno-lmino-methyl)-phenyl]-2-metiiyl-4-oxo-butyryl]- 
piperidin-4-yloxy]-acetate are stirred in 8.5 mi of methylene 

15 chloride and 8.5 mi of trifluoroacetic acid at 20^0 for 3 h. After 
evaporation of the solvent in a vacuum the residue is dissolved in 
water and the solution is again evaporated. After drying the 
residue is triturated in alcohol, filtered off under suction and 
dried. There are obtained 1.13 g of (RS)-[1-[4-[4-(amino-imino- 

20 methyi}-phenyl]-2-methyi-4-oxo-butyryl]-piperidin-4-yloxy> 
acetic acid trifluoroacetate (1:1). m.p. 2170C. 

The starting material can be obtained as follows: 

25 a) 4-(4-Amino-phenyl)-2-methyi-4-oxo-butyric acid is converted 
via the corresponding diazonium compound (Sandmeyer reaction) 
into 4-(4-cyano-phenyi)-2-methyl-4-oxo-butyric acid, m.p. 
1370C. 

ao b) As described in Example 77a), this is coupled with tert-butyl 
piperidin-4-yioxy-acetate to give tert-butyl (RS)-[1 -[4-(4- 
cyano-phenyl)-2-methyi-4-oxo-butyryi]-piperidin]-4-yioxy- 
acetato, m.p. 114-1160C. 

as c) tert-Butyl (RS)-[1-[2-methyl-4-oxO'4-(4-thiocarbamoyi- 

phenyi)-butyryi]-piperidin-4-yloxy]-acetate, m.p. 152-1550C, is | 
obtained therefrom with hydrogen sulphide in pyridine/ triethyl- I 
amine. 



71 



d) This is reacted firstly witli metiiyi iodide in acetone, tiien with 
ammonium acetate and acetic acid in methanol and sut>8equentfy 
with di-tert-butyl dicart)onate in methylene chloride and aqueous 
6 sodium carbonate solution to give the starting material, MS: 532 
(100. M+H). 

Examplfl 83 

v) 734 mg of (RS)-[1-[4-[4-(amino-imino-methyl)-phenyl]-2« 
methyi-4-oxo-butyryl]-piperidin-4-yioxy]-acetic acid trlfiuoro- 
acetate are stirred in 15 ml of IN HCI in isopropanol at about 
20^0 for 19 h. After evaporation of the solvent and drying in a 
high vacuum there are obtained 650 mg of isopropyi (RS}-[1-I4- 

15 [4-(aminO"imino-methyl)>phenyl]-2-methyM-oxo-butyryi]- 
piperidin-4-yloxy]-acetate hydrochloride (1:1) as a hygroscopic 
amorphous powder, MS: 376 (100, M*H). 

gxampta 84 

SO 

In analogy to Example 79, from isopropyi (RS)-[1 -[4-[4- 
(aminO'imino-methyl)-phenyl]-2-methyl-4-oxo-butyryl]- 
piperidin-4-yloxy]-acetate hydrochloride there is obtained 
isopropyi (RS)-[1-[4-[4-(ethoxycarbonylamino-imino-methyl)- 
25 phenyl-2-methyl'4-oxo-butyryl]-piperidin-4-yloxy]-acetate as a 
resinous foam, MS: 490 (100. M-i-H). 

gxampla fiS 

80 Ut(ewise. from the same starting material with isobutyl 

chlorofonmate there is obtained isopropyi (RS)-[1 >[4-[4- 
(lsobutoxycarbonylamino-imino-methyl)-phenyl]-2-methyl-4- 
oxo-butyryi]-piperidin-4-yloxy]-acetate as a foam, MS: 518 (100. 
M4H). 

s 



* 
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209 mg of ethyl (RS)-2-[4-(tert-butoxycarbonylamino« 
imino-fnethyl)-benzoyl]-4-(4-ethoxycarbonylffl0thoxy>phenyl)-4- 
oxo-butyrate and 4.2 ml of formic add are left to stand at 20^0 
for 6.5 h. Hie reaction mixture is evaporated, the residue is 
dissolved in water and again evaporated. The dried residue is 
triturated in ether and filtered off under suction. There are 
obtained 158 mg of ethyl (RS)-2-[4-(amino-imino-methyl)- 
benzoyl]-4-(4>ethoxycarbonylmethoxyphenyl)-4-oxo-butyrate 
formate (1:1), m.p. 162PC. 

The starting material can be obtained as follows: 

a) From ethyl 4-cyanobenzoyl acetate and ethyl [4-(bromoacefyl)- 

phenoxy]-acetate in acetone in the presence of potassium 

carbonate there is obtained ethyl (RS}-2-(4-cyano-benzoyi)-4- 

[(4-ethoxycarbonyimethoxy)-phenyl]-4-oxo-butrate: MS: 437 (2, 
M). 

b) This is converted in pyridine and triethylamine with hydrogen 
sulphide into ethyl (RS)-4-(4-ethoxycarbonylmethoxy-phenyl)-4- 
oxo-2-(4-thiocarbamoyl-benzoyl)-butyrate: MS: 472 (100. M-i-H). 

c) The latter is reacted firstly with methyl iodide in acetone, 
then with ammonium acetate and acetic add in methanol and 
finally with di-tert-butyl dicarbonate in methylene chloride and 
aqueous sodium carbonate solution to give ethyl (RS)-2-[4-(tert- 
butoxycarbonyiamino-imino-methyl)-benzoyl]-4-(4>ethoxy- 
carbonylmethoxy-phenyl)-4-oxo-butyrate: MS: 555 (100, M+H). 

Eyamplfl «7 

In analogy to Example 79, from ethyl (RS)-2-[4-(amino- 
imino-methyi)-benzoyl]-4-(4-ethoxycarbonyimethoxy-phenyl)-4- 
oxo-butyrate formate and ethyl chloroformate there is obtained 
ethyl (RS)-2-[4-(ethoxycarbonylamino-imino-methyl)-benzoyi]- 



73 



4-(4-ethoxycai1}onylmethoxy-phenyl)-4-oxo-butyrate; MS: 527 
(100. M+H). 

gxample 88 

5 

3.8 g of ethyl 4-[3-(4-thiocarbainoyl-benzoyl)-propionyq- 
phenoxyacetato, 76 ml of acetone and 5.9 ml of methyl iodide are 
stirred at 45^0 for 3 h. The reaction mixture is evaporated, the 
residue is dissolved in 117 ml of methanol, treated with 2.2 g of 

10 ammonium acetate and 0.54 mi of acetic acid and stirred at 60^0 
for 3.5 h. The reaction mixture is concentrated in a vacuum until 
crystallization begins and is then cooled. The precipitate is 
filtered off under suction and is purified by trituration in aceto> 
nitrite. There are obtained 2 g of ethyl [4>[4-[4-(amino-imino- 

s methyO*phenyl]-4-oxo-butyryi]-phenoxy]>acetate acetate (1:1), 
m.p. 2120C. 

The starting material can be obtained as follows: 

20 a) 24.4 ml of pyridine are added to a suspension of 14.4 g of 
anhydrous magnesium chloride in 151 ml of dry methylene 
chloride and 25.2 ml of tert-butyl acetoacetate at 50C. After 15 
minutes 25 g of 4-cyanobenzoyl chloride are added and the 
mixture Is subsequently stirred at 200C for 2 h . For the working 

2B up, the mixture is diluted with ethyl acetate, washed with ice- 
cold dilute hydrochloric acid and water, dried and evaporated in a 
vacuum. The residue is dissolved in 600 ml of tert-butyi methyl 
ether and treated while stirring vigorously with 160 mi of 10 
percent ammonia solution. After 2 h the phases are separated, 

ao washed with water, dried and evaporated in a vacuum. Filtration 
on silica gel and crystallization from pentane gives 13.1 g of pure 
tert-butyl 3-(4-cyanophenyl)-3-oxo-propionate. m.p. 82-83^0 . 

b) This is converted in acetone in the presence of potassium 
at carbonate with ethyl [4-(bromoacetyl)-phenoxy]-acetate into 
ethyl (RS)-[4-[3-tert-butoxycarbonyl-3-(4-cyano-benzoyi)- 
propionyl]-phenoxy]-acetate; MS: 465 (1, M). 



74 



c) The latter is stirred for 4 h. in formic acid at 2XPC, evaporated, 
evaporated with toluene and heated to 700C for 1.5 h. in toluene. 
There is thus obtained ethyl [4-[3-(4-cyano-benzoyi)>propionyq- 
phenoxy]-acetate, m.p. 11 5-1 16^0. 

d) This is converted in pyridine and triethylamine with hydrogen 
sulphide into ethyl 4-[3-(4-thiocarbainoyl-benzoyl)-propionyl]- 
phenoxy-acetate, m.p. 179-1 80^0. 

gxample 89 

In analogy to Example 79. from ethyl [4-[4-[4-(amino- 
imino-methyl)-phenyl]-4-oxo-butyryi]-phenoxy]-acetate acetate 
there is obtained ethyl [4-[4-[4-(ethoxycarbonylamlno-imlno- 
methyl)-phenyl]-4-oxo-butyryl]-phenoxy]-acetate; m.p. 167- 
1680C. 

Example 90 

By reacting dimethyl [[4-(p-cyano-N-methylbenzamido)- 
acetyi-o-phenyiene]dioxy]diacetate (J. Med. Chem. 1992. 35, 
4393-4407) with hydroxylamlne hydrochloride in methanol in the 
presence of sodium methanolate there is obtained, after stining 
overnight and working up, dimethyl [[[4-(p-amino-hydroxyimino- 
methyi)-N-methylbenzamidolacetyl-o-phenylene]dioxy]diacetate 
in the fonn of a colourless solid. M.p. 58-60OC. MS (ISP): 488 
(M+H)+. 

Example 91 

By reacting methyl (S)-[2-[1-[2-[4-cyano-benzoylamino]- 
propionyl]-piperidin-4-yloxy]-acetylamino]-acetate with 
hydroxylamine hydrochloride in methanol in the presence of 
sodium methanolate there Is obtained, after stirring overnight, 
working up and chromatography purification on silica gel 
(dichloromethane/methanoi 6:1). methyl (Z)-(S)-[2-[1-[2-[4- 
(amlno-hydroxylmino-methyl)-benzoylamlno]-propionyl]- 
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piperidln-4-yloxy]-acetyiamino]'acetate. M.p. 168-1720C. MS 
(iSP): 464 (M-i-H)-^. 

The starting material can be prepared as follows: 

6 

a) Treatment of tert-butyi 1-benzyloxycarbonyi-piperidin-4- 
yloxy-acetate (J. Med. Chem. 1&32. 35, 4393-4407) with formic 
add followed by reaction of the resulting product with glycine 
ethyl ester hydrochloride in the presence of O-benzotriazol-1-yi- 
10 N.N.N',N'-tetramethyiuronium hexafluorophosphate (HBTU) and N- 
methylmorpholine gives ethyl [[1->benzyloxycarbonyl]-piperidin- 
4-yloxy-acetyiamino^acetate as a colourless oil. MS (ISP): 379 
(M+H)+ 

15 b) By catalytically hydrogenating the product of the preceding 
step followed by coupling with Z-Ala-OH in the presence of HBTU 
and N-methylmo^holine there is obtained (S)-benzyl-[2-[4- 
[([[ethoxycarbonyl]methylamino]carbonyl]methoxy]piperidinyl]-1« 
oxopropyi]carbamate in the form of a light yellow oil. MS (ISP): 
ao 450 (M+H)+. 

c) By catalytically hydrogenating the product of the preceding 
step followed by coupling with 4-cyanot>enzoyi chloride in tfie 
presence of sodium hydrogen carbonate there is obtained ethyl 
25 (S)-[2-[1 -[2-[4-cyano-benzoylamino]-propionyl]-piperidin-4- 
yloxy]-acetylamino]-acetate in the form of a colourless resin. MS 
(ISP): 445 (M+H)+. 

Example 92 

SO 

By esterifying (Z)-(S)-1 -[2-[4-(amino-hydroxyimino- 
methyl)-benzoylamino]-propionyl]-piperidin-4-yloxyacetic acid 
(Example 75) in 1-hexanol in the presence of cone, sulphuric add 
there is obtained n-hexyl (Z)-(S)-1-[2-[4-(amino-hydroxyimino- 
as methyl)-benzoylamino]-propionyl]-piperidin-4-yioxyacetate in 
the form of cotton wool-like crystals. M.p. 169-1 71 OC. MS (ISP): 
477 (M+H)+ 



I 
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By reacting (Z)-(S)-1-[2-[4-(amino>hydroxyimlno-inethyi)- 
benzoylamino]-propionyi]-piperidin-4-yloxyacetic acid (Example 

5 75) with isobutyi (E/Z)-2-bromomethyl-pent-2-enoate (J. Anti- 
biotics 1992, 45, 1358-1364) in the presence of triethyiamine 
there is obtained isobutyi (E/Z)-(S)-2-[[1-[2-[4-[(Z)-amino- 
hydroxyimino-methyl)-benzoylamino]-propionyl]-piperidin-4- 
yloxy]-acetoxymethyl]pent-2-enoate in the form of colourless 

10 crystals. M.p. 94-960C. MS (ISP): 561 (M^H)*. 

Example 94 

By reacting (Z)-(S)-1-[2-[4-(amino-hydroxyimino-methyt)- 
15 benzoylamino]-propionyl]-piperidin-4-yloxyacetic acid (Example 
75) with chloromethyl pivalate in the presence of triethyiamine 
there is obtained tert-butylcarbonyloxy-methyl (Z)-(S)-[1-[2-[4- 
(amino-hydroxyimino-methyl)-benzoylamino]-propionyi]- 
piperidin-4-yloxy]acetate in the form of colourless crystals. M.p. 
a> 1260C. MS (ISP): 507 (M-»^H)+ 

Example 95 

By reacting (Z)-(S)-1-I2-[4-(amino-hydroxyimlno-methyl)- 
25 benzoylamino]-propionyl]-piperidin-4-yioxyacetate (Example 75) 
with 1-iodoethyl isopropyl carbonate (J. Antibiotics 1987. 40, 
370-384) in the presence of dicyclohexyiamine in dimethylacet- 
amide there is obtained (R/S)-1-isopropoxycarbonyloxy-ethyl (Z)- 
(S)-(1 -[2-[4-(amino-hydroxyimino-methyt)-benzoyiamino]- 
so propionyi]-piperidin-4-yloxy]acetate as a colourless powder. M.p. 
11 30c (dec.). MS (ISP): 523 (M+H)+ 

Example 96 

x By reacting (Z)-(S)-1-[2-[4-(amino-hydroxyimino-methyi)- 
I benzoyiamino]-propionyl]-piperidin-4-yloxyacetic acid (Example 
75) with methanol as described In Example 75 tiiere is obtidned 
methyl (Z)-(S)-(1 -[2-[4-(amino-hydroxyimino-methyl)-benzoyl- 



I 

1 

77 

amino]-propionyl]-piperidin>4-ytoxy]acetate as a colourless 
powder. M.p. 177-1780C (dec.). MS (ISP): 407 (M-t-H)-*-. 

Example 97 

6 

Starting from tert-butyl (S)'1 •[2-(5-cyano-pyridln-2- 
ylcarbonylamlno)-propionyl]>piperidin-4-yloxy-acetate (J. Med. 
Chem. 1992, 35, 4393-4407) there is obtained in the manner 
described In Example 75 ethyl (Z)-(S)-[1-[2-[5-(amino-hydroxy- 
10 imlno-methyl)-pyridin-2-ylcarbonylamino]-proplonyl]-piperidin- 
4-yioxy]acetate in the form of colourless crystals. M.p. 148- 
150OC. MS (ISP): 422 (M+H)+. 

Example 98 

15 

Starting from tert-butyl (S)-1-[3-(4-hydroxy-phenyl)-2-[4- 
cyano-benzoy]amino]-propionyl]-piperidin-4-yloxy-acetate 
(Example 56 b) there Is obtained in the manner described in 
Example 75 ethyl (Z)-(S)-[1-[2-{4-(amino-hydroxylmino-methyl)- 
ao benzoylamino]-d-(4-hydroxyphenyt)-propionyl]-piperidin-4- 
yloxy]acetate in the form of colourless crystals. M.p. 1 07-11 O^C. 
MS (ISP): 513 (M+H)+. 

Example 99 

2S 

By esterifying [[1-[N2-(p-amidinobenzoyl)-L-ornithyl]- 
plperidin-4-yl]oxy]acetlc acid (J. Med. Chem. 1992. 35, 4393- 
4407) with ethanol in the presence of hydrochloric acid followed 
by reaction of the resulting product with ethyl chloroformate as 
90 described in Example 46 there is obtained ethyl (E/Z)-(S)-[1-[2- 
[4-(amino-ethoxycarbonyiimino-methyl)-benzoylaminol-5- 
ethoxycarbonylamlno-pentanoyl]-piperidin-4-yloxy]acetate as a 
; ' i colourless foam. MS (ISP): 592 (M-i>H)-<-. 

» Example 100 

By reacting ethyl (S)-[1-[2-[4-cyano-benzoylamlno]-5- 
benzoylamino-pentanoyl]-piperidin-4-yloxy]acetate with 
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hydroxylamine hydrochloride as described in Example 75 there is 
obtained ethyl (Z)-(S)-[1-[2-[4-(amino-hydroxyimino-methyl)' 
benzoylamino]-5-benzoyiamino-pentanoyl]-piperidin-4-yioxy]- 
acetate as a colourless resin. MS (ISP): 568 (M-t-H)**-. 

6 

"i "' Starting material can be prepared as follows: 

a) By reacting tert-butyl Q1-[NS-(tert-butoxycarbonyl)-L- 
omithyl]-piperidin-4-ylloxy]acetate (J. Med. Chem. 1992,^5, 

30 4393'4407) with 4-^anobenzoyl chloride in a two-phase 
mixture of dichloromethane and saturated sodium hydrogen 
carbonate solution there is obtained after working up tert-butyl 
(S)-[1-[2-[4-cyanbenzoylamino]-5-tert-butoxycarbonylamino- 
pentanoyq-piperidin-4-yioxy]acetate. MS (ISP): 559 (M-i-H)-*-. 

15 

b) Reaction of the product of the preceding step with 
trifluoroacetlc acid in dichloromethane gives (S)-[1 -[2-[4- 
cyanbenzoyiamino]-5-«)mino-pentanoyi]-piperidin-4-yioxy]acetlc 
add as a colourless resin. MS (ISP): 403 (M+H)-*-. 

2D 

c) By esterifying the product of the preceding step with 
ethanol in the presence of cone, sulphuric acid followed by 
reaction with benzoyl chloride in a two-phase mixture of 
dichloromethane and saturated sodium hydrogen carbonate 

25 solution there Is obtained ethyl (S)-[1 -[2-[4-cyano-benzoyl- 
amlno]-5-benzoylamino-pentanoyl]-piperidin-4-yloxy]acetate. 
MS (El): 348 (M-CgHieNOs)^. 188 (C9H18NO3). 

• • • • • 

Example 101 

• « • « 

a) 

" * By reacting ethyl (S)-I1-[2-[4-cyano-benzoylamlno]-5- 

ethoxycarbonylamino-pentanoyl]-piperidin-4-yloxy]acetate with 

' hydroxylamine hydrochloride in the presence of sodium ethanolate 

as described in Example 75 there is obtained ethyl (Z)-(S)-[1 -[2- 
S6 [4-(amino-hydroxyimino-methyl)-benzoylamino]-5-ethoxy- 

'., I carbonylamino-pentanoyl]-piperidin-4-yloxy]acetate as a colour- 
less foam. MS (ISP): 536 (M-i-H)+ 



t 

I 

79 

The starting material can be prepared as follows: 

By esterifying (S)-[1-(2-[4-cyanobenzoylamino]-5-amino- 
pentanoyl]-piperidin-4-yloxy]acetic acid (Example 100) with 

6 ethanoi in the presence of cone, sulphuric acid followed by 
reaction with ethyl chioroformate in a two-phase mixture of 
dichloromethane and IN sodium hydroxide solution there is 
obtained ethyl {S)-[1-[2-[4-cyano-benzoylamino]-5-ethoxy- 
carbonylamino-pentanoyl]-piperidin-4-yloxy]acetate. MS (ISP): 

10 503 (M44S}-(-. 

Example 102 

By reacting ethyl (S)-I1-[2-[4-cyano-benzoylaminoJ-5-(3- 
15 butyl-ureido)-pentanoyi]-plperidin-4-yloxy]acetate with 

hydroxylamine hydrochloride In the presence of sodium ethanolate 
as described in Example 75 there is obtained ethyl (Z)-(S)-[1-[2- 
[4-(amino-hydroxyimino-methyl)-benzoylamino]-5-(3-butyl- 
ureido)-pentanoyl]-piperidin>4-yloxy]acetate as a colourless 
» foam. MS (ISP): 563 (M-i-H)^. 

The starting material can be prepgu^ as follows: 

By esterifying (S)-[1-[2-[4-cyanobenzoylamino]-5-amino- 
25 pentanoyl]-piperidin-4-yloxy]acetic acid (Example 100) with 
ethanoi in the presence of cone, sulpuric acid followed by 
reaction with n-butyi isocyanate in a two-phase mixture of 
dichloromethane and saturated sodium hydrogen carbonate 
solution there is obtained ethyl (S)-[1-[2-[4-cyano-benzoyl- 
ao amino]-5-(3-buty l-ureido)-pentanoyl]-piperidin-4-y loxyjacetate. 
MS (ISP): 530 (M+H)+. 

# « » * 

Rflfarancft gyampla 103 

X Starting from tert-butyl 4-piperidinyloxy-acetate and (S)- 
2-benzyloxycart}onyl-amlno-butyric acid there is obtained In the 
manner described in J. Med. Chem. 1992. 35, 4393-4407 the 
formate of (S)-[1-[2-[4-(amino-imino-methyi)-benzoylamino]- 
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butyryi]-piperidin-4-yloxy]acetic acid in tite form of colourless 
crystals. M.p. 2400C (dec.). MS (ISP): 391 (M-t-H)-^. 

Rftfarance gxampla 104 

By esterifying (S)'[1 -[2-(4-(amino-imino-methyi)-benzoyl- 
amlno]-butyryl]-plperidin-4-yloxy]acetic acid ( Example 103) in 
ethanol in the presence of cone, sulpuric acid there is ot>tained 
the hemisulphate of ethyl (S)-[1>[2-[4-(amino-imino-methyl)- 
benzoylamino]-butyryi]-piperidin-4-yloxy]acetate In the form of 
colourless crystals. M.p. 256-260OC (dec.). MS (ISP): 419 (M+H)-^. 

gxfltnpte IPS 

By reacting ethyl (S)-[1-[2-[4-(amino-imino-mothyl)- 
benzoylamino]-butyryl]-piperidin-4-yloxy]acetate(Example 1 04) 
with n-butyl chloroformate In a two-phase mixture of dichloro- 
methane and saturated sodium hydrogen cartwnate solution there 
is obtained ethyl (E/Z)-(S)-[1-[2-[4-(amino-n-butoxycarbonyl- 
imino-methyl)-benzoylamino]'butyryl]-piperidin-4-yloxy]acetate 
in the form of a colourless foam. MS (ISP): 519 (M+H)-^. 

Example 106 

By esterifying (Z)-(S)«[1-[2-[4-(amino-hydroxyimino- 
methyl)-benzoylamino]-butyryl]-piperidin-4-yloxy]acetic acid in 
ethanol In the presence of cone, sulpuric acid there is obtained 
ethyl (Z)-(S)-[1 -[2-[4-(amino-hydroxyimino-methyl)-benzoyl- 
amino]-butyryl]-piperidin-4-yioxy]acetate in the form of a 
colourless loam. MS (ISP): 435 (M-i>H)+. 

The starting material can be prepared as follows: 

a) Reaction of t-butyl (S)-[1-[2-amino-butanoyl]-piperidin-4- 
yloxyjacetate (prepared analogously as described in J. Med. Chem. 
1992, 35, 4393-4407) with 4-cyanobenzoyl chloride gives tert- 
butyl (S)-[1 -[2-[4-cyano-benzoylamino]-butyryl]-piperidin-4- 
yloxyjacetate. MS (El): 429 (M-^). 
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b) Reaction of the product of the preceding step with 
hydroxylamine hydrochloride gives tert-butyl (Z)-(SH1-[2>(4- 
(amino-hydroxyimino-niethyl}-benzoylamino]-butyryl]-piperidin- 
4^loxy]acetats. MS (iSP): 463 (M-i^)-<-. 

c) Treatment of the product of the preceding step formic 
acid gives (Z)-(S)-[1-[2-[4-(amino«hydroxyimino-methyl)- 
benzoylamino]>butyryl]-piperidin-4-yloxy]acetic acid in the form 
of a coiourtess foam. MS (ISP): 407 (M-t-H)***. 

Rflfarence Example 107 

Starting from tert-butyl 4-piperidinyloxy-acetate and Z- 
Me-Ala-OH there is obtained in the manner described in J. Med. 
Chem. 1992, 35, 4393-4407 (S)-[1-[2-[[4-(amino-imino-methyi)- 
benzoyt]-methyl-amino]-propionyi]-piperidin-4-yioxy]acetic acid 
as a coiourtess resin. MS (tSP): 391 (M-tH)+. 

Exampla 108 

From 1-tert-butoxycarbonyi-piperidin-4-yioxy-acetic acid 
(Example 73) and tert-butyl 1 -[[L-alanylH-piperidinyloxy]- 
aoetate (Example 66) there is obtained in the manner described in 
Example 73 (S)-[1-[2-(piperidin-4-yloxy-acetamido)-propionyl]- 
piperidin-4-yloxy]acetlc acid in the form of a colourless foam. 
MS (iSN): 370 (M-H)-^. 

Example 109 

By reacting ethyl (S)-3-(1-[2-[4-cyano-benzoyl-amino]- 
propionyl]-piperidin-4-yl]propionate with hydroxylamine 
hydrochloride as described in Example 75 there is obtained ethyl 
(Z)-(S)-3-[1-[2-[4-(amino-hydroxyimino-methyi)-benzoyl- 
amino]-propionyl]-piperidin-4-yi]proplonate in the form of 
colourless crystals. M.p. 194-1950C. [aji^g m 4-75.60 (c-1, acetic 
acid). MS (ISP): 419 (M+H)+. 
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The starting material can be prepared as follows: 

a) Esteriflcatlon of 3-[piperidln-4-yl]-propionic acid (J. Org. 
Chem. 1945, 10, 562) with ethanol in the presence of cone, 
sulphuric acid followed by coupling with Z-Aia-OH in the 
presence of 1'>ethyloxycarbonyl-2-i80butyloxy-1,2- 
dihydroquinoiine (EEDQ) in dichloromethane gives ethyl 3-(1-(2- 
benzyloxycarbonylamino-propionyl)-piperidin-4-yl]-propionate as 
a colourless oil. MS (ISP): 391 {M^H)*. 

b) By catalytically hydrogenating the product of the preceding 
step in ethanol in the presence of 10% Pd/C followed by reaction 
with 4-cyanobenzoyl chloride there is obtained ethyl (S)'3-[1-[2- 
[4-cyano-benzoyl-amino]-propionyl]-piperidin-4-yl]propionate in 
the form of colourless crystals. M.p. IO8-IO90C. MS (Ei): 385 
(M)+. 

Example 11 Q 

By catalytically hydrogenating (Z)-(S)-[[acetyl-1 -[2-14- 
(amino-hydroxyimino-methyi)-benzoyl-amino]-propionyl]- 
piperidin-4-yl]-amino]acetic acid in water/acetic acid 9:1 in the 
presence of 10% Pd/C there is obtained (S)-nacetyl-l -[2-[4- 
(amino-imino-methyt)>benzoyl-amino]-propionyl]-piperidin-4- 
yl]-amino]acetic acid as a colourless powder. M.p. above 230<>C 
(dec.). MS (ISP): 418 (M-t-H)*^. 

The starting material can be prepared as follows: 

a) Reaction of N-benzyloxycarbonyl-4-piperidone with glycine 
ethyl ester hydrochloride In the presence of sodium bdhydrkle 
followed by acylation of the product with acetic anhydride gives 
ethyl acetyl-[1 -[benzyioxycarbonyl]-piperidin'4-yl]-amino- 
acetate as a colourless oil. 

b) By catalytically hydrogenating the product of the preceding 
step in the presence of 10% Pd/C In ethanol followed by coupling 
with Z-Ala-OH In the presence of 1 •ethoxycarbonyl-2-ethoxy> 
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1 .2-dihydroquinoiine (EEDQ) there is obtained ethyl (S)-(Uacetyl- 
1 -[2-benzyloxycarbonyl-amlno]-propionyi]-piperidin-4-yl]- 
amino]acetate as a colourless oil. MS (ISP): 456 (M-fNa)'*'. 

6 c) By cataiyticaliy hydrogenating the product of the preceding 
step over 10% Pd/C in ethanol in the presence of acetic acid 
followed by reaction with 4-cyanobenzoyl chloride in a two- 
phase mbcture of dichloromethane and saturated sodium hydrogen 
carbonate solution there is obtained ethyl (S)-[[acetyl-1-[2-[4- 

10 cyan-benzoyl-amino]-propionyt]-p{perldin-4-yl]-amino]acetate as 
a colourless foam. MS (ISP): 428 (M-t-H)-*-. 

d) By reacting the product of the preceding step with 
hydroxylamine hydrochloride followed by saponification with 
15 sodium hydroxide solution there is obtained (Z)-(S)-[[acetyl-1-[2- 
[4-(amino-hydroxyimino-methyl)-benzoyl-amino]-propionyl]- 
piperidin-4-yl]-amino]acetic acid in the form of colourless 
crystals. M.p. above 270oc (dec.). MS (ISP): 434 (M4-H)+. 

2D gxawpte 111 

in an analogous manner to that described in Example 110. 
there is obtained using di-tert-butyl dicarbonate in place of 
acetic anhydride ethyl (Z)-(R/S)-([tert-butoxycarbonyl-1-[2-[4- 
26 (amino-hydroxyimino-methyl)-benzoyl-amino]-propionyl]- 
piperidin-4-yl]-amino]acetate as a colourless foam. MS (ISP): 
520 (M-f H)^. 

• • • • 

• f • 

Example 112 

• By esterifying (Z)-[1-[2-[4-[amino-hydroxyimino-methyl]- 
phenylcarbamoyi]-acetyil-piperidin-4-ytoxy]-acetic acid with 
ethanol there is obtained ethyl (Z)-[1 •[2-[4-[amino-hydroxy- 

] imino-methyl]-phenylcarbamoyl]'acetyl]-piperidin-4-yloxy]- 
« acetate in the form of colourless crystals. M.p. 180^0 (dec.). MS 

(ISP): 407 (M+H)+. 



The starting material can be prepared as follows: 
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a) Reaction of 4-amino-benzonitriie with Meldrum's acid gives 
2-[4-cyano-phenyicarbamoyl]-acetic acid. 

6 b) By coupling the product of the preceding step with tert- 
butyl 4-piperidinyloxy-acetate (J. Med. Ghent. 1992, 35, 4393- 
4407) in the presence of 0-benzotriazol-1-yi-N,N,N',N-tetra- 
methyluronium hexafluorophosphate (HBTU) and N-methylmorpho- 
line there is obtained tert-butyl [1-[2-[4-cyano-phenyicarba- 

H) moyl]-acetyl]-piperidin-4-yloxy]-aoetate. MS (El): 401 (M)-*-. 

c) Reaction of the product of the preceding step with 
hydroxylamlnehydrochioride as described in Example 75 gives 
tert-butyl (Z)-[1-[2-[4-[amino-hydroxyimino-methyl]-phenyl- 

15 carbamoyl]-acetyI]-piperldln-4-yloxy]-acetate. M.p. 161 -16300. 
MS (ISP): 435 (M+H)+. 

d) By treating the product of the preceding step with formic 
acid there is obtained (Z)-[1-[2-[4-[amino-hydroxyimino-methyl]- 

20 phenylcarbamoyl]-acetyl]-piperidin-4-yloxy]-acetic acid in the 
form of colourless crystals. M.p. 133-1350C. MS (ISN): 377 
(M-H)+. 

Example 113 

2B 

By catalyticalliy hydrogenating ethyl (Z)-[1-[2-[4-[amino- 
hydroxyimino-methyl]-phenylcarbamoyl]-acetyl]-piperidin-4- 
yloxy]-acetate (Example 112) in the presence of 10% Pd/C in 
ethanoUacetic acid 15:1 there is obtained the acetate of ethyl [1- 
20 [2-[4-[amino-imino-methyl]-phenyicarbamoyl]-acetyl]-piperidin- 
4-yloxy]-acetate in the form of colouriess crystals. M.p. 191- 
1920C. MS (ISP): 391 (M+H)+. 

Exampla II4 

as 

By reacting ethyl {1-[2-[4-[amino-imino-methyl]-phenyl- 
carbamoyl]-acetyl]-piperidin-4-yloxy]-acetate (Example 1 1 3) 
with ethyl chlorofbrmate in the presence of 0.2N sodium 
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hydroxide solution there Is obtained ethyl (E/Z)-[1'[2-[4-[amlno- 
ethoxycarbonylimino-methyl]-phenyicarbanioyl]-acetyl]- 
piperidin-4-yloxy]-acetate as a colourless powder. M.p. 96- 
1020C. MS (ISP): 463 (M-i-H)-^. 

6 

Example 115 

By esterifying (Z)-(S)-[1-[2-[4-[amino-hydroxyiniino- 
methyi]'benzyloxy]-propionyl]-piperidin-4-yloxy]-acetic acid 
10 with ethanol there is obtained ethyl (Z)-(8)-[1-[2-[4-[amino- 

hydroxyimino-methyl]-benzyioxy]-propionyl]-piperidin-4-yloxy]- 
acetate in the form of colourless crystals. [a]'o • -27.3o (c • 1 , 

ethanol). M.p. 137-1380C. MS (ISP): 408 (M*-H)-^. 
15 The starting material can be prepared as follows: 

a) Reaction of ethyl L-(-)-lactate with 4-bromoniethyl- 
t>enzonitrile in OMF in the presence of silver oxide followed by 
saponification of the product with IN sodium hydroxide solution 

20 gives (S)-2-(4-cyano-benzyloxy)-propionic acid as a light yellow 
oil. MS (El): 160 (M-COOH)-<-. 

b) By reacting the product of the preceding step in the same 
manner as described in Example 112b). c) and d) there is obtained 

s (Z)-(S}-[1-[2>[4-[amino-hydroxyimino-methyl]-benzyioxy]- 
propionyt]-piperidin-4-yloxy]-acetic acid. MS (ISP): 380 (M-t-H)-^. 

Example 116 

3D 170 mg of hydroxylamine hydrochloride, 10.8 ml of OMSO 
and 0.71 ml of triethylamine are stirred at 20^0 for lOmin.. 
treated with 578 mg of [1-[4-(4-cyano-phenyl)-4-oxo-buiyryl]- 
piperidin-4-yloxy]-acetate and stirred at 20^0 for 20 hrs. The 
reaction mixture is diluted with ethyl acetate and the solution is 

as washed with water and saturated sodium chloride solution, dried 
and evaporated In a vacuum. Chromatography of the residue on 
silica gel with methylene chloride-alcohol 96:4 gives 343 mg of 
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ethyl (E}/(Z)-[1 -[4-[4-(amino-hydroxyimino-fnethyl)-phenyl]-4> 
oxo-butyryi]-piperidin-4-ytoxy]'acetate, m.p. 166-1 67^0. 

The starting material can be obtained as follows: 

5 

a Tert.-butyl I1-I4-(4-cyano-phenyl)-4-oxo-botyryl]- 
piperidln<4-yloxy]-acetate (Example 77a) is cleaved in formic 
acid at SO^C to [1-[4-(4-cyano-phenyi)-4-oxo-butyryl]-piperidin- 
4-yloxy^acetic acid, m.p. 160-1 65^0 . 

u 

b. In 5N ethanolic hydrochloric acid there is obtained 
therefrom ethyl [1-[4-(4-cyano-phenyl)-4-oxo-butyryll- 
piperidin-4-yloxy]-acetate, m.p. 79-83^0. 

15 Example 117 

in analogy to Example 79, from isopropyl (RS)-[1-[4-[4- 
(amino-lmino-methyl}-phenyl]-2-methyl-4-oxo-butyryl]- 
piperidin-4-yloxy]-acetate hydrochloride and di-tert. -butyl 
so dicarbonate there Is obtained isopropyl (RS)-[1-[4-[4-(tert.- 
butoxycarbonylamino-imino-methyl}-phenyl]-2-methyl-4-oxo- 
butyryl]-plperidin-4-yloxy]-acetate as a resinous foam, MS: 518 
(100. M+H). 

25 Example 118 

279 mg of ethyl (E)/(2)-[1-[4-l4-(amino-hydroxyimino- 
methyl)-phenyl]-4-oxo-butyryl]-piperidin-4-yioxy]-acetate, 
2.8 ml of DMSO, 1 40 mg of hydroxylamine hydrochloride and 

ao 0.28 ml of triethylamlne are stirred at 20^0 for two days. The 
solution is diluted with ethyl acetate, washed with water and 
sodium chloride solution, dried and evaporated in a vacuum. 
Chromatography of the residue on silica gel witti hexane-aoetone 
1:2 gives 207 mg of ethyl [1-[4-[4-(E)/(Z)-(amino-hydroxyiminO' 

s methyl)-phenyt]-4-(E)/(Z)-hydroxyimino-butyryl]-piperidin-4- 
yioxy]-acetate as a resinous foam, MS: 421 (100, M-i-H). 
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Example 119 

190 mg of ethyl (E)/(Z)-[1-[4-[4-(amino-hydroxyimino- 
methyl)-phenyl]-4-oxO'butyryl]-piperidin-4-ytoxy]-acetate. 

6 3.8 ml of methylene chloride and 0.05 ml of acetic anhydride are 
stirred at 20^0 for four hours. After the addition of 0.25 ml of 
ethanol the solution is stirred for a further 20 min. and then 
evaporated. From ethanol there are obtained 170 mg of ethyl 
(E)/(Z)-[1-(4-[4-(acetoxyimino-amino-methyl)-phenyl]-4-oxo- 

10 butyryi]-piperldin-4-yioxy]-acetate of m.p. 134-1 35^0. 

Example 120 

180 mg of ethyl (E)/(Z)-[1-[4-[4-(amino-hydroxyimino- 
15 methyl)-phenyl]-4-oxo-butyryl]-piperidin-4-yloxy]-acetate, 
3.52 ml of acetone and 0.88 ml of formic acid are stirred at 
60^0 for 24 hrs. The reaction mixture is evaporated to dryness 
and the residue is chromatographed on silica gel with methylene 
chloride-ethanol 97:3. 152 mg of ethyl [1 -[4-[4-(5,5-dimethyl- 
2& 4,5-dlhydro-1 ,2,4-oxadiazoi*3-yl}-phenyl]*4-oxO'butyryl]- 

piperidin-4-yloxy]-acetate are obtained as a fOam. MS: 445 (50, 
M4H). 

Example 1g1 

25 

In analogy to Example 116, from ethyl (R)-[1 -[4-(4-cyano- 
phenyl)-2-methyl-4-oxo-butyryl]-plperidin-4-yloxy]-acetate 
there is obtained ethyl (R)-(E)/(Z)-[1-[4-[4-(amino-hydroxy- 
imino-methyl)-phenyl]-2-methyl-4-oxo-butyryl]-piperidin-4- 
ao yloxyj-acetate, m.p. 172-173<»C. (a]?-+83.2«>(MeOH,c-0.5%). 

The starting material can be obtained as follows: 

a By cleaving tert.-butyl 4-piperidinyioxy-acetate in formic 
as acid tiiere is obtained 4-piperidinyloxy-acetic acid. m.p. >2700C. 

b. This is converted in 5N ethanolic HCI into the hydrochloride 
of ethyl 4-piperidinyloxy-acetate. m.p. 104-106OC. 
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ao 



carbonyM.(4.cyano-phenyl).2.methyl-^oxo.butyr«t.. 

e. This is saponified in aqueous THF with nth!..™ k ^ ^ 

1880C. ouiyryij piperidln-4-yloxyJ-acetate, m.p. 



16 



30 



piperidin.4.yloxyJ.acetate are stirred at sooc J „ k . 

tl» soluZ t^"*^- I* <«sa>lv«l in water and 

^o^mg or (H)-I1-r4-(4-(amino-iniino-methyl). 
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phenyl]-2-methyl-4-oxo-butyryi]'piperidln-4-yloxy]-acetIc acid 
trifluoroacetate (1:1), m.p. 2120C, [a]? • •fSg.Qo, (methanol, c • 

0.5%). 

5 The starting material can be prepared as follows: 

& By coupling (R)-4-(4-cyano-phenyl)-2-methyM>oxo« 
butyric acid with tert.-butyl piperidin>4>yloxy-acetate there is 
obtained tert.-butyl (R)«[1'[4-(4-cyano-phenyl)-2-methyl-4-oxo 
10 butyryi]-piperidin-4-yloxy]-acetate. m.p. 1420C, [a]^ - -f83.2o 

(methanol, c • 0.5%). 

b. With hydrogen sulphide in pyridine/triethylamine there is 
obtained therefrom tert.-butyl (R)-[1 -[2-methyl-4-oxo-4-(4- 
15 thiocarbamoyi-phenyi)-butyrylJ-piperidin-4-yloxy]-acetate as a 
yellow resin. MS: 449 (63. M-f H), [a]^ - +76.40 (methanol, c - 
0.5%). 

c This is converted firstly with methyl iodide in acetone. 
9> then with ammonium acetate and acetic acid in methanol and 
finally with di-tert.-butyl dicart>onate in methylene chloride and 
aqueous sodium carbonate solution into the starUng material; MS: 
532 (100. M+H), [a]^ - -1-64.40 (methanol, c - 0.5%). 

25 Example 124 

in analogy to Example 116. from ethyl (RS) [1-[4-(4-(^ano> 
phenyl)-3-methyl-4-oxo-butyryl]-piperidin-4-yloxy]-acetate 
there is obtained ethyl (E)/(Z)-(RS)-[1-[4-[4-(amino-hydroxy- 
8D imino-methyl)-phenyl]-3-methyl-4-oxo-butyryl]'-piperidin-4- 
yloxy]<acetate as a foam. MS: 420 (1 00. M-i-H). 

The starting material can be obtained as follows: 

» & (RS)-4-(4«Amino-phenyi)-3-methyl-4-oxo-butyric acid Is 
converted according to Sandmeyer into (RS)-4-(4-cyano-phenyl)- 
3-methyl-4'Oxo-butyric acid, m.p 110-1130C. 
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b. This is coupled with the hydrochloride of ethyl 4-pipertd- 
inyloxy-acetate to give ethyl (RS) [1-[4-(4'Cyano-phenyl)-3> 
methyi-4-oxo-butyryl]-piperidin-4-yloxy]-acetate: MS: 387 (100, 

Exampia 12S 

In analogy to Example 116, from pyridin-3-ylmethyl (R)-[1' 
[4-(4-cyano-phenyl)-2-methyl-4-oxo-butyryl]-piperidin*4-yl- 
oxy]-acetate there is obtained pyridin-3-ylmethyl (R)-(E)/(Z)-(1> 
[4-[4-(amino-hydroxyimino-methyl)-phenyt]-2-methyl-4-oxo- 
butyryi]-piperidin-4-yloxy]-acetate as a resin. MS: 483 (100, 
MfH). [a]^ - -¥69.80 (methanol, c « 0.5%). 

The starting niaterial can be obtained in the foillowing 
manner: 

a. tert.-Butyl (R)-[1-[4-(4-cyano-phenyl)-2-methyl-4-oxo- 
butyryl]-piperidin-4-yloxy]-acetate is cleaved in formic acid to 
(R)-[1-[4-(4-cyano-phenyi)-2-methyl-4-oxo-butyryl]-piperidin- 
4-yloxy]-acetic acid. m.p. 185-1860, [a]'^ > -i-SI.Go (methanol, c- 
0.5%). 

b. This is esterified in pyridine in the presence of DCC and 
pTSOH with 3-pyridyimethanol to pyridin-3-ylmethyl (R)-[1-[4- 
(4-cyano-phenyl)-2-methyl-4-oxo-butyryl]-piperidin-4-yloxy]- 
acetate, m.p. 123-1240C. [a]^- .i-77.6o (methanol, c - 0.5%). 

gxample 126 

In analogy to Example 78, from ethyl (RS)-[1-[4-[4-(terL- 
butoxycarbonylamino-imino-methyl)-phenyl]-3-methyl-4-oxo- 
butyryl]-piperidin-4-yloxy]-acetate there is obtained ethyl (RS)- 
[1-[4-[4-(amino-imino-methyl)-phenyi]-3-methyl-4-oxo- 
butyryl]-piperidin-4-yloxy]-acetate as the trifluoroacetate 
(1:1.9). MS: 404 (100, M-fH). 



The starting material can be obtained as follows: 



I 
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a. Ethyt (RS) [1-[4-(4-cyano-phenyl)-3-methyl-4-oxo- 
butyryl]-piper{din-4-yloxy]-acetate in pyridine/triethylamina is 
converted with hydrogen sulphide into ethyl (RS)-[1-[3-niethyl-4- 

5 oxo-4-(4-thiocarbamoyl-phenyl)-butyryl]-piperidin-4-yloxy]- 
acetate. MS: 386 (0.5. M-H2S). 

b. This is converted firstly with methyl iodide in acetone, 
then with ammonium acetate/acetic acid in methanol and finally 

H) with dl-tert-butyl dicarbonate in methylene chloride/water/ 
sodium carbonate into ethyl (RS)-[1-[4-[4-(tert.-butoxycarbonyl- 
amino-lmino>methyl)-phenyl]-3-methyl-4-oxO'>butyryl]- 
piperidin-4-yloxy]-acetate, MS: 504 (100. M+H). 

V Example 127 

200 mg of ethyl (RS)-[1 •[4-[4-(amino-imino-methyl)- 
phenyl]-3-methyM-oxo-butyryl]-piperidin-4-yloxy]-acetate 
trifiuoroacetate are stirred in 20 ml of 25 percent hydrochloric 
20 acid for 4 hours. The reaction mixture is evaporated to dryness 
in a vacuum, the residue is taken up in water and again evaporated 
to dryness. There are obtained 144 mg of (RS)-[1-[4-[4-(amino- 
imino-methyl)-phenyl]-3-methyl-4-oxo-butyryl]-piperidin-4- 
yloxy]-acetic acid hydrate (2:3) hydrochloride (8:9), m.p. 173- 

25 1750c. 

gxample 198 

In analogy to Example 79, from ethyl (RS)-[1-[4-[4-(amino- 
30 imino-methyl)-phenyl]-3-methyl-4-oxo-butyryl]-piperidin-4- 
yloxy]-acetate trifiuoroacetate with isobutyi chloroformate 
there is obtained ethyl (RS)-(1-[4-[4-(imino-isobutoxycarbonyl- 
amino-methyl)-phenyl]-3-methyl-4-oxo-butyryi]-piperidin-4- 
yloxy]-acetate as a foam. MS: 504 (100. M-i-H). 
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In analogy to Example 79, from ethyl (R)-[1'[4«(4-(amino- 
imino-methyl)-phenyl]-2-methyl-4-oxo-butyryl]-piperidin-4- 
5 yloxyj-acetate acetate/iodide and ethyl chloroformate there is 
obtained ethyl (R)-[1-[4-[4-(ethoxycarbonyiamino*iminO' 
methyl)-phenyl]-2-methyi-4-oxo-butyryl]-piperidin'4-yloxy]« 
acetate as a resin; MS: 476 (36, M-fH). [a]^ • +72.&> (methanol, c « 

10 

The starting material can be obtained as follows: 

a. Ethyl (R)-[1-|;4-(4-cyano-phenyl)-2-methyl-4-oxo-butyryl]- 
piperldin-4-yloxy]-acetate is converted with hydrogen sulphide in 

15 pyridine and triethyiamine into ethyl (R)-[1 -[2-methyi-4-oxo-4- 
(4>thlocarbamoyl-phenyl)-butyryl]-piperidin-4-yloxy]-acetate, 
m.p. 171-1720C, M^- +88.40 (methanol, c - 0.5%). 

b. By reaction with methyl iodide in acetone and subsequent 
a> reaction with ammonium acetate and acetic acid in methanol 

there is obtained therefrom ethyl (R)-[1 -[4-[4-(amino-imino- 
methyl)-phenyl]-2-methyi-4-oxo*butyryl]-piperidin-4-yloxy]- 
acetate acetate/iodide. 

25 Exampla 130 

Ulcewlse as in Example 129 there is prepared ethyl (R)-[1- 
(4-[4-(imino-i8obutoxycarbonylamino-methyl)-phenyt]-2-methyl- 
4-oxo-butyryl]*piperidin-4-yloxy]-acetate. MS: 5C4 (100, M+H). 
» Md - ••■70.250 (methanol, c « 0.4%). 

Exampla 131 

In analogy to Example 116. from pyridin-4-ylmethyl (R)-[1- 
as [4-(4-cyano-phenyl)-2-methyi-4-oxo-butyryl]-piperidin-4- 
yloxy]-acetate there is obtained pyridin-4-ylmethyl (R)-(E)/(Z)- 
[1-[4-[4<(amino-hydroxyimino-methyl)-phenyl]-2-methyl-4-oxo- 



butyryl]-piperidin-4-yloxy]-acetate as a resin, MS: 483 (100, 
M-i-H).(a]?« -1-71.80 (methanol, c - 0.5%). 



The starting material is obtained from (R)-[1'[4'(4^ano- 
6 phenyl)-2-methyl-4-oxo-butyryl]-piperidin-4-yioxy]-acetic acid 
and 4-pyridylmethanol in pyridine in the presence of DCC and 
pTSOH. M.p. 99-104OC, [ajf - •^9.60 (methanol, c - 0.5%). 



gxampie 132 

10 

In analogy to Example 116, from tert-butyi (RS)-3-[1-[(R)- 
4-(4-cyano-phenyl)-2-methyl-4-oxo-butyryl]-piperidln-4-yloxy- 
acetoxymethyl]-piperidlne-1-cart)oxylate there is obtained tert- 
butyi (E)- or (Z)-(RS)-3-t1-[(R)-4-l4-(amino-hydroxyimino- 
15 methyl)-phenyi]-2-methyl-4-oxo-butyryl]-piperidin-4- 
yloxyacetoxymethyl]-piperidine-1-carboxylate; MS: 589 (100. 
M+H). [a]f « *609 (methanol, c - 0.5%). 
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The starting material is obtained from (R)-[l-[4-(4-cyano- 
ao phenyl)-2-methyi-4-oxo-butyryi]-plperidin-4-yioxy]-acetic acid 
and tert-butyi (RS)-3-(hydroxymethyl)-piperldine-1-carboxyiate 
in pyridine in the presence of OCC and pTSOH. MS: 556 (100. M-fH). 
[a]^ « +560 (methanol, c - 0.5%). 

as Exampla 133 

Ukewise as described in Example 129 there is prepared 
ethyl (R)-(1 -[4-[4-(lmino-isopropoxycarbonyiamino-methyl)- 

phenyl]-2-methyl-4-oxo-butyryl]-piperidin-4-yioxy]-acetate. 
a> MS: 490 (100. M-fH). [a]? - ■i>72o (methanol, c - 0.4%). 

Exampla ISA 

In analogy to Example 78. from ethyl (R)-[1-[4-(4-(tert- 
s butoxycarbonylamino-imino-methyl)-phenyl]-2-methyl-4-oxo- 
butyryl]-piperidin-4-yloxy]-acetate there is obtained ethyl (R)- 
[1-[4-[4-(amino-imino-methyl)-phenyl]-2-methyl-4-oxo- 
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butyryl]-piperidin-4-yloxy]-acetate trifluoroacetate, m.p. I86OC, 
[a]^ - +67.40 (mothanol, c - 0.5%). 

The starting material is obtained from ethyl (R}-[1-[4-[4- 
5 (amino-imino-methyi)-phenyi]-2-methyi-4-oxo-butyryl]- 
piperidin-4-yloxy]-acetate acetate/iodide and di-tert-butyl 
dicarbonata in methylene chloride/water/Na2C03; MS: 504 (91. 
M+H). [afS - -1-660 (methanol, c - 0.5%). 

10 Pyampla 135 

259 mg of ethyl (R)-[1 -(4-[4-(amino-lmlno-methyl)- 
phenyl]-2-methyl-4-oxo-butyryl]-piperidin-4-yloxy]-acetate 
trifluoroacetate, 3.9 ml of DMF, 0.14 ml of triethylamine and 

15 1 59 mg of 4-nitrophenoxycarbonyloxymethyl benzoate are stirred 
at room temperature for three hours. The reaction mixture is 
evaporated to dryness in a vacuum. Chromatography of the 
residue on silica gel with methylene chlorlde-isopropanol 19:1 
gives 223 mg of ethyl (R)-[1-[4-[4-(benzoyloxymethoxycarbonyl- 

90 amino-imino-methyi)-phenyi]-2-methyl-4-oxo-butyryl]- 
piperidin-4-yloyy]-acetate, MS: 582 (100. M+H). [a]'^ - +67.40 

(methanol, c - 0.5%). 

I 

« 

The 4*nitrophenoxycarbonyloxymethyl benzoate can be 
25 obtained from iodomettiyl 4-nitrophenyl carbonate and silver 
benzoate in boiling benzene. 

Example 136 

• • • " 
* » • 

a> Likewise as described in Example 135. from ethyl (R)-[1-[4- 
[4-(amino-imino-methyl)-phenyl]-2-methyl-4-oxo-butyrylJ- 
piperidin-4-yloxy]-acetate trifluoroacetate with 4-nitrophenoxy- 
carbonyloxymethyl pivaiate there is obtained ethyl (R)-[1-[4-[4> 
(imino-pivaloyloxymethoxycarbonylamino-methyl)*phenyl]-2- 

a methyl-4-oxo-butyryl]-piperidin-4-yloxy]-acetate as a foam, MS: 
562 (100. M+H). [a]f - +60.80 (methanol, c - 0.5%). 



t 
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The 4-nitrophenoxycarbonyloxymethyt pivalate can be 
obtained from iodomethyi 4-nitrophenyl carbonate and silver 
pivalate in boiling benzene. 

6 Example 137 

in analogy to Example 116. from 2-(pyridin-2-yl)-ethyl (R)- 
[1-[4-(4-cyano-phenyl)-2«methyl-4-oxO'butyryl]'piperidin-4- 
yioxy]-acetate there is obtained 2-(pyridin-2-yl)-ethyl (R)- 
10 (E)/(Z)-[1 •[4-[4-(amino-hydroxyimino-methyl)-phenyi]-2* 

methyl-4-oxo-butyryl]-piperidin'4-yloxy]'acetate, MS: 497 (100, 
M+Hl [a]f - +670 (methanol, c « 0.5%). 

The starting material is obtained from (R)-[1'[4-(4-cyano- 
15 phenyl)-2-methyl-4-oxo-butyryl]-piperidin-4>yloxy]-acetlc acid 
and 2-(pyridin-2-yl)-ethanol in pyridine in the presence of OCC 
and pTSOH. MS: 464 (100. M+H). [a]^ - +72.80 (methanol, c - 
0.5%). 

a> Examptfl 138 

• tit 

in analogy to Example 116, from 2-(pyridin-3-yl)-ethyl (R)- 
[1-l4-(4-cyano-phenyl)-2-methyl-4-oxo-butyrylJ-plperidin-4- 
yloxy]-acetate there is obtained 2-(pyridin-3-yi)-ethyl (R)- 
25 (E)/(Z)-[1-[4-[4-(amino-hydroxylmino-methyl)-phenyl]-2- 

methyi-4-oxo-butyryl]-piperidin-4-yloxy]-acetate, MS: 497 (100, 
. M+H), [oK - +65.80 (methanol, c - 0.5%). 

* % « t 

« « • • 

• • • 

The starting material is obtained from (R)-[1-[4-(4-cyano- 

30 phenyl)-2-methyl-4-oxo-butyryl]<piperldin-4-yloxy]-acetic acid 

and 2-(pyridin-3-yi)-ethanol in pyridine in the presence of DCC 
and pTSOH. MS: 464 (100, M+H), [afS - +70.80 (methanol, c - 
0.5%). 

« * • 

t 

as Exampla 139 

in analogy to Example 78, from tert-butyl (E)- or (Z)-(RS)- 
3-I1-((R)-4-I4-(amino-hydroxyimino-methyl)-phenyll-2-methyl- 
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4-oxo-butyryi]-pipertdin-4-yloxyacetoxyinethyl]-piperidine-1- 
carboxyiate there is obtained (RS)-piperidin-3-yl-methyl (E) or 
(Z)-(R)-l1-[4-[4-(amlno-hydroxyimlno-methyl)-phenyl]-2- 
methyi-4-oxo-butyryl]-piperidin-4-ytoxy-acetate as the 
triftuoroaoetate {VJ2), MS: 489 (100. M+H). [a]^- 445.750 

(methanol, c - 0.4%). 

gyampla 140 

In analogy to Example 116, from tert-butyl (R)-4-[I1 -{4-(4- 
cyano-phenyl)-2-methyl-4-oxo-butyryl]-piperldin-4'yloxy]- 
acetoxymethyl]-piperldine-1 -carboxyiate there is obtained tert- 
butyl (E)- or (2)-(R)-4-[1-[4-{4-(amino-hydroxylmino-methyl)- 
phenyl]-2-methyl-4-oxo-butyryl]-piperidin-4-yloxyacetoxy- 
methyq-piperidine-1 -carboxyiate; MS: 589 (100, M-t-H). [aj'o" - 
•1-58.60 (methanol, c « 0.5%). 

The starting material is obtained from (R)-[1-[4-(4-cyano- 
phenyi)-2-methyl-4-oxo-butyryl]-piperidin-4-yloxy]-acetic acid 
and tert-butyl 4-(hydroxymethyl)-piperidine-1ocarboxylate in 
pyridine in the presence of OCC and pTSOH. MS: 556 (100. M-t-H). 
[a]f « + 63.30 (methanol, c - 0.3%). 

Exampig 141 

In analogy to Example 78. from tert-butyl (E)- or (Z)-(R)-4- 
[1-[4-(4-(amino-hydroxyimino-methyl)-phenyl]-2-methyl-4-oxo- 
butyryl]-piperidin-4-yloxyacetoxymethyl]-piperidine-1 -carboxy- 
iate there is obtained piperidin-4-yl-methyl (E) or (Z) -(R)-[1-[4- 
[4-(amino-hydroxyiminO'methyi)-phenyl]-2-methyl-4-oxo> 
butyryl]-piperidin-4-yloxy]-acetate as the trifluoroacetate (1:3), 
MS: 489 (100, M+H). [a]f - -141.50 (methanol, c • 0.4%). 

Example 142 

In analogy to Example 116, from 2-(pyridin-4-yl)-ethyl (R)- 
[1-[4-(4-cyano-phenyl)-2-methyl-4-oxo-butyryl]-piperidin-4- 
yloxyj-acetate there Is obtained 2-(pyridin-4-yl)-ethyl (E)/(Z)- 
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(R)-[1-(4-[4-(amlno-hydroxylmlno-methyl)-phenyI]-2-methyl-4- 
oxo-butyryq-piperidin-4-yloxy]-acetate, MS: 497 (100, M-i-H), 
[alf - +670 (methanol, c - 0.5%). 

5 The starting material is obtained from (RH1-(4-(4-cyano- 
phenyl)-2-methyl-4-oxo-butyryl]-piperidln-4'yloxy]-acetic acid 
and 2-(pyridin-4-yl)-ethanol in pyridine in the presence of OCC 
andpTSOH. 

10 gyample 143 

in analogy to Example 116, from (R)-l-phenyl-ethyl (R)-[1- 
[4-(4-cyano-phenyl)-2-methyl-4-oxo-butyryl]-piperidin-4- 
yloxy]-acetate there is obtained (R)>1-phenyt-ethyi (E)/(Z)-(R)- 
15 [1 -[4-[4-(amlno-hydroxyimino-methyl)-phenyl]-2-methyl-4-oxo- 
butyryl]-piperidin-4-yloxy]>acetate. m.p. 94«C, [af,?- +111.60 

(methanol, c ■ 0.5%). 

The starting material is obtained from (R)-[1 -[4-(4-cyano- 
a> phenyl)>2>methyl-4-oxo-butyryl]-piperidin-4-ytoxy]-acetic acid 
and (R)-1-phenyt-ethanoi in pyridine in the presence of DCC and 
pTSOH; [oij^ • +96.6° (methanol, c » 0.5%). 

Example 144 

In analogy to Example 116, from (S)*1-phenyt-ethyl (R)-[1- 
[4-(4-cyano-phenyl)-2-methyl-4-oxo-butyryl]-piperidin-4- 
yloxy]-acetate there is obtained (S)-1 -phenyl-ethyl (E)/(Z)-(R)- 
[1-[4-[4-(amino-hydroxyimino-methyi)-phenyl]-2-methyl-4-oxo- 
butyryIl-piperidin-4-yloxyJ-acetate, m.p. 1270C, [aJi? - + 32.8o 
(methanol, c > 0.5%). 

The starting material is obtained from (R)-[1-I4-(4-cyano- 
phenyl)-2-methyl-4-oxo-butyryl]-piperidin-4-yloxy]-acetic acid 
as and (S)-l-phenyl-ethanoi in pyridine in the presence of DCC and 
pTSOH: m.p. 980C, [afS - + 33.8o (methanol, c « 0.5%). 



• ■ • • 
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Examplfl 145 

In analogy to Example 116, from (S)-1-(pyridin-4-yi)-ethyl 
(R)-[1-(4*(4-cyano-phenyl)-2-methyl-4-oxo-butyryl]*plp8ridin- 
4-yloxy]-acetate there is obtained (S)-1 -(pyridin-4-yi)-ethyl 
(E)/(Z)-(R)-[1-[4'[4-(amino-hydroxyimino-methyl)-phenyi]-2- 
methyi-4-oxo-butyryi]-plperidln-4-yloxy]-acetate. [a]^ • -f 41o 
(methanol, c - 0.5%). 

The starting material is obtained from (R)-[1-[4-(4-cyano- 
phenyl)-2-methyM-oxo-butyryi]-piperidin-4-yloxy]-acetic acid 
and (S)-1-(4-pyridyl)-ethanol in pyridine in the presence of DCC 
and pTSOH: m.p. II50C. [a]f « -145.80 (methanol, c - 0.5%). 

Exampjg 146 

In analogy to Example 116, from (R)-1 -(pyridin-4-yl)-ethyI 
(R)-I1-[4-(4-cyano-phenyl)-2-methyl-4-oxo-butyryl]-piperldin- 
4-yloxy]-acetate there is obtained (R}-1-(pyridin-4-yl)-ethyl 
(E)/(Z)-(R)-[1-[4-[4-(amlno-hydroxyimino-methyl)-phenyl]-2- 
methyl-4-oxo-butyryl]-plperidin-4-yloxy]-acetate, MS: 497 (100, 
M+Mi, [a]f - .I-96.80 (methanol, c - 0.5%). 

The starting material is obtained from (R)-[1-[4-(4-cyano- 
phenyl)-2-methyM-oxo-butyryi]-piperidin-4-yloxy]-acetic acid 
and (R)>1-(4-pyridyl)-ethanol in pyridine in the presence of DCC 
and pTSOH; m.p. II50C, [olf - +II2.40 (methanol, c - 0.5%). 

Example 147 

In analogy to Example 116. from methyl (R)-[1-[4-(4-cyano- 
phenyl)-2-methyM-oxo-butyryl]-piperidin>4-yloxy]-acetate 
there is obtained methyl (E)/(Z)-(R)-[1-[4-[4-(amino-hydroxy- 
iminO'methyl)-phenyl]-2-methyt-4-oxo-butyryl]-piperidin-4> 
yloxy]-acetate, m.p. 147-1490C. (a]f - 4860 (methanol, c - 0.5%). 

The starting material is obtained from (R)-[1-[4-(4-cyano- 
phenyl)-2-methyl-4-oxo-butyryl]-piperidin-4-yloxy]-acetic acid 
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and methanol in pyridine in the presence of DCC and pT$OH as the 
(2:1) adduct with dicyclohexylurea. m.p. lOloC, [a]^ - 

(methanol, c - 0.5%). 

6 gxampla 148 

In analogy to Example 79, from methyl (R)-[1-[4-[4-(amtnO' 
imino-methyl)-phenyl]-2-methyl-4-oxo-butyryi]-piperidin-4- 
yloxy]-acetate acetate/iodide and methyl chloroformate there is 
10 obtained methyl (R)-[1-[4-[4-(imlno-methoxycarbonyiamino- 
methyl)-phenyl]-2-methyi-4-oxo-butyryl]-piperidin-4-yloxy]- 
acetate. MS: 448 (100. M+H), - +75.4® (methanol, c - 0.5%). 
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The starting material can be prepared as follows: 



a. Methyl (R)-[1-[4-(4-cyano-phenyl)-2-methyl-4-oxo- 
butyryl]-piperidin-4-yloxy]-acetate is converted with hydrogen 
sulphide in pyridine and triethylamine into methyl (R)-[1>[2- 
methyl-4-oxo-4-(4-thiocarbamoyl-phenyi)-butyryi]-piperidin-4- 

20 yloxyj-acetate, m.p. 172-1770C. 

b. By reaction with methyl iodide in acetone and subsequent 
reaction with ammonium acetate and acetic acid in methanol 
there is obtained therefrom methyl (R)-[1 •[4-[4-(amino-imino- 

25 methyl)-phenyl]-2-methyl-4-oxo-butyryl]-piperidin-4-yioxy]- 
acetate acetate/iodide. 

Exflitipla 149 

a> In analogy to Example 79, from methyl (R)-[1-[4-[4-(amino- 
imino-methyl)>phenyl]-2'methyl-4-oxo-butyryi]-piperidin-4- 
yloxy]-acetate acetate/iodide and ethyl chloroformate there is 
obtained methyl (R)-[1-[4-[4-(ethoxycarbonylamino-iminO' 
methyl)-phenyl]-2-methyl-4-oxo-butyryl]-piperidin-4-yloxy]- 

as acetate. MS: 462 (100. M+H). [aj? - +66® (methanol, c - 0.5%). 
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Examptfl ISO 



214 mg of a mixture of pyridin-3-ylmethyi (RHI'CM'^ 
[tert-butoxycarbonyiimino-(isobutoxycarbonyl*tert-butoxy- 

6 carbonyl-amino)-methyl]-phenyi]-2-methyl-4-oxo-butyryl]- 
piperidin-4-yloxy]-acetate and pyridin-3-ylmethyi (R)-[1-[4-[4' 
[(di-tert-butoxycarbonyl-amino)-isobutoxycarbonylimino- 
methyl]-phenyl]-2-methyl-4-oxo-butyryl]-piperidin-4-yioxy]- 
acetate are stirred at 20^0 for 2 hrs. in 1 .2 mi of methylene 

30 ^loride and 1.2 ml of trifluoroacetic acid. Tlie solvent is 
evaporated in a vacuum, the residue is dissolved in ethyl acetate 
and washed in succession with dilute Nai^COs solution, ivater and 
saturated NaCI solution, dried and evaporated in a vacuum. There 
are obtained 151 mg of pyridin-3-yimethyl (R)-[1-[4-[4-(imino- 

15 isobutoxycarbonylamino-methyl)-phenyl]-2-methyM-oxo- 
butyryl]-piperidin-4-yioxy]-acetate as a foam, MS: 567 (100. 
M+H), [o]^ - +6iO (methanol, c - 0.2%). 



The starting material can be obtained as follows: 

so 

a. Ethyl (R)-[1-[4-[4-(imino-isobutoxycarbonylamino-methyl)- 
phenyl]-2-methyl-4-oxo-butyryl]-piperidin-4-yloxy]-acetate is 
converted in acetonitrile in the presence of 4-dimethylamino- 
pyridine with di-tert-butyl dicarbonate into a mixture of ethyl 

25 (R)-[1-(4-[4-[tert-butoxycarbonylimino*(isobutoxycarbonyl-tert- 
butoxycarbonyl-amino)-methyl]-phenyl]-2-methyl-4-oxo- 
butyryi]-piperidin-4-ytoxy]-acetate and ethyl (R)-[1-[4-[4-[(di- 
tert-butoxycarbonyl-amino)-isobutoxycarbonylimino-methyl]- 
phenyi]-2-methyl-4-oxo-butyryl]-piperidin-4-yloxy]-acetate. 

ao 

b. By saponification with UOH in aqueous JHF there is 
obtained therefrom a mixture of (R)*[1-[4-[4-[tert-butoxy- 
carbonylimino-(isobutoxycarbonyi-tert-butoxycarbonyl-amino)- 
methyl]-phenyl]-2-methyl-4-oxo-butyryl]-piperidin-4-yloxy]- 

s acetic acid and (R)-[1-[4-[4-[(di-tert-butoxycarbonyl-amino)- 
i80butoxycarbonyiimino-methyi]-phenyl]-2-methyl-4-oxo- 
butyryl]-piperidin-4-yloxy]-acetic acid. 



I 
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& This is converted in pyridine with S-hydroxymethyl- 
pyridine, DCC and p-TsOH into a mixture of pyridin-3-ylmethyt 
(R)-[1-[4-[4-[tert-butoxycarbonyfimino-(isobutoxycarbonyl-tert 
butoxycarbonyl-amino)-methyi]>phenyi]-2-methyi»4-oxo- 
5 butyryl]-piperidin-4-yloxy]-acetate and pyridin-3-ylmethyl (R)- 
[1-[4-[4-[(di-tert-butoxycarbonyl-amino)-isobutoxycarbonyl- 
imino-n?ethyi]-phenyl]-2-methyl-4-oxo-butyryl]-piperidin-4o 
yloxy]-acetate. 



1 « « f 
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to Example 151 

in analogy to Example 79, from tert-butyl (RS}-3-[[1-[(R)- 
4-[4-(amino-imino-methyl)-phenyl]-2-methyl-4-oxo-butyryl]- 
piperidin-4-ytoxy]>acetoxymethyl]-piperidine-1-carboxyiate 
15 acetate/iodide and methyl chloroformate there is obtained tert- 
butyl (RS)-3-[[1 •[(R)-4-[4>(lmino-methoxycarbonylamino- 
methyl)-phenyl]-2-methyl-4-oxo-butyryl]-piperidin-4-yloxy]- 
acetoxymethyl]-piperidine-1-carboxyiate. MS: 631 (100, M-i-H), 
(aj? « +57.20 (methanol, c - 0.5%). 



20 
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The starting material can be obtained as follows: 

a. tert-Butyl (RS)-3-[1-[(R)-4-(4-cyano-phenyl)-2-methyl-4- 
oxo-butyryl]-piperidin-4-yioxy-acetoxymethyt]-piperidine-1- 
carboxylate is converted with H2S In pyridine and triethylamine 

into tert-butyi (RS)-3'[[1-[(R)-2-methyi-4-oxo-4-(4-thiocarb- 
amoyl-phenyl)-butyryl]-piperidin-4-yloxy]-acetoxymethyi]- 
piperidine-1-carboxylate; lulS: 590 (100. M+H). [a]? - +58.80 
(methanol, c - 0.5%). 

b. By reaction with methyl iodide in acetone and subsequent 
reaction with ammonium acetate and acetic acid in methanol 
there is obtained tert-butyl (RS)-3-U1-[(R)-4-[4-(amino-imino- 
methyl)-phenyi]-2-methyl-4-oxo-butyryl]-piperidin-4-yioxy]- 
acetoxymethyl]-piperldine-1 -carboxylate acetate/iodide. 
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Eyampta 152 

In analogy to Example 79, from tert-butyl (RS)-3-[[1-[(R)- 
4-[4-(amino-imino-methyl)-phenyl]-2-methyl-4-oxo-butyryl]- 
piperidln-4-yloxy]acetoxymethyl]-plperlcllne-1-carboxylate 
acetate/iodide and ethyl chlorofoonate there Is obtained tart- 
butyl (RS)-3-[[1 -[(R)-4-[4-(ethoxycarbonytamlno-lmlno-methyl)- 
phenyl]-2-methyl-4-oxo-butyryl]-piperidin-4-yloxy]-acetoxy- 
methyQ-plperidine-l-carboxylate, MS: 645 (100, M+H), [a^« * 

56.20 (methanol, c « 0.5%). 

^yampla 153 

In analogy to Example 79, from ethyl (R)-(1-[4-[4-(amino- 
imino-methyl)-phenyl]-2-methyi-4-oxo-butyryl]>piperldin-4- 
yioxy]-acetate acetate/iodide and methyl chloroformate there is 
obtained ethyl (R)-[1 -[4-[4-(imino-methoxycarbonylamino- 
methyl)-phenyi]-2-methyl-4-oxo-butyryl]-piperidin-4-yioxy]- 
acetate. 

Example 154 

In analogy to Example 116, from ethyl [4-[4-(4-cyano- 
phenyl)-4-oxo-butyryi]-phenoxy]-acetate there is obtained ethyl 
(E)/(Z)-[4-[4-[4-(amino-hydroxyimino-methyl)-phenyl]'4-oxo- 
butyryl]-phenoxy]-acetate, m.p. 174-1 75^0 . 

Example 155 

In analogy to Example 116, from ethyl (RS)-[4-[4-(4-cyano- 
phenyl)-2-methyl-4-oxo-butyryl]-phenoxy]-aoetate there is 
obtained ethyl (E)/(Z)-(RS)-[4-[4-[4-(amino-hydroxyimino- 
methyl)-phenyi]-2-methyl-4-oxo-butyryl]-phenoxy]-acetate, m.p. 
166-1670C. 

The starting material can be prepared as follows: 
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a. From ethyl [4-(1-oxo-propyl)-phenoxy]-acetate and bromine 
in acetic acid there is obtained ethyl (RS)-[4-(2-bromo-1-oxo- 
propyl)-phenoxy]-acetate. m.p. 72-76^0. 

6 b. This is converted in acetone in the presence of sodium bis- 
(trlmethyl8ilyl)-amide with tert.-butyl 3-(4-cyanO'phenyl)'3- 
oxo-propionate into ethyl [4-[3-tert.-butoxycarbonyl-3-(4' 
cyanobenzoyl)-2-methyl-propionyi]-phenoxy]-acetate (racemic 
diastereomer mixture): MS: 406 (1.7. M • COOC2H5). 

10 

c. In formic acid there is obtained therefrom ethyl (RSH4-[4- 
(4-cyano-phenyl)-2-methyl-4-oxo-butyryi]-phenoxy]-acetate, 
m.p. II7-1230C. 

15 Example 156 

365 mg of ethyl [4-[4-(4-cyano-phenyl)-4-oxo-butyryll- 
phenoxy]-acetate are stirred at 20^0 for 4 days in 20 mi of 0.1 N 
ethanolic hydroxylamlne solution. The reaction mixture is 

20 concentrated in a vacuum, diluted with ethyl acetate and washed 
with water and saturated sodium chloride solution. The ethyl 
acetate solution is dried over Na2S04 and evaporated in a vacuum. 
Chromatography on silica gel with CH2Cl2-ethanol 98:2 gives 
1 1 1 mg of ethyl [4-[(E)/(Z)-4-[(E)/(Z)-4-(amino-hydroxyimino- 

25 methyi)-phenyl]-1 -hydroxyimino-4-oxo-butyi]*phenoxy]-acetate. 
m.p. 180-1810C. 

Example 157 

ao 84 mg [4-[4-[4'(tert-butoxycarbonylamino-imino-methyl)- 
phenyl]-4-oxo-butyryi]-phenoxy]-acetic acid and 1 .7 ml of formic 
acid are stirred at 20^0 for seven hours. The reaction mixture is 
evaporated, the residue is taken up in water and again evaporated. 
The solid residue is suspended in water, adjusted to pH 8 with 

as ammonia, filtered off under suction, washed with water and 
dried. There are obtained 50 mg of [4-[4-(amino-imino*methyl)- 
phenyl]-4-oxo-butyryl]-phenoxy]-acetic acid, m.p. 2840C. 



104 



The starting material can be obtained as foiiows: 

a. Ethyl [4-[4-[4-(amino-imino-methyl)-phenyl]-4«oxo- 
butyryl]-phenoxy]-acetate (1:1) in CH2CI2 and water is oonveited 
with di-tert-butyl dicarbonate in the presence of Na2C03 into 
ethyl [4-[4-[4-(tert-butoxycarbonyiamino-imino-methyl)- 
phenyl]-4-oxo-butyryl]-phenoxy]-acetate, m.p. 164^6. 

b. By saponification with NaOH in EtOH there is obtained 
therefrom [4-[4-[4-(tert-butoxycarbonyiamino-imino-methyl)- 
phenyi]-4-oxo-butyryi]-phenoxy]>acetic acid, m.p. 284^0 (dec.). 

Eyamptfl 158 

278 mg of hydroxylamine hydrochloride, 4 ml of DMSO and 
0.56 ml of triethylamine are stirred at 20oC for 10 min. After 
the addition of 146 mg of ethyl (4-[4-(4-cyano-phenyl)-4-oxo> 
butyryl]-phenoxy]-acetate the mixture is stirred at 20^0 for 
3 days. The reaction mixture is diluted with ethyl acetate, 
washed with water and sodium chloride solution, dried and 
evaporated. Chromatography on silica gel with CHaCiz-EtOH 9:1 
gives 42 mg of ethyl [4>[4-[4-(amino-hydroxyimino-methyl)- 
phenyl]-1 ,4-bis-hydroxyimino-butyl]-phenoxy]-acetate (ail oxime: 
E or Z). m.p. 210'*C (dec.). 

Example 159 

in analogy to Example 116, from ethyl (RS)-[4-[2-(2- 
acetoxy-ethyi)-4-(4-cyano-phenyl)-4-oxo-butyryl]-phenoxy]- 
acetate there is obtained ethyl (E/Z)-(RS)-[4-[2-(2-acetoxy- 
ethyi)-4-[4-(amino>hydroxyimino-methyl)-phenyl]-4-oxo- 
butyryl]-phenoxy]-acetate as a colourless resin, MS: 485 (100, 

The starting material can be prepared as foiiows: 

a. From 4-hydroxy-1-(4-hydroxy-phenyl)-butan-1>one and 
ethyl bromoacetate in acetone in the presence of KaCOs there is 
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obtained ethyl [4-(4-hydroxy-butyryl)-phenoxy]>acetate, m.p. 64- 

e&>c. 

b. With acetic anhydride in pyridine there is obtained there- 
from ethyl (4-(4-acetoxy-butyryl)-phenoxy]-acetate. m.p. 94- 

& This is converted with bromine in acetic add into ethyl [4- 
(4-acetoxy-2-bromo-butyryl)-phenoxy]>acetate. 

d. The latter is converted in acetone in the presence of sodium 
bis-(trimethylsilyl}-amide with tert.-butyl 3-(4-cyano-phenyi)- 
3-oxo-propionate into tert.'butyi 5'acetoxy-2-(4-cyano- 
benzoyl)-3-(4-ethoxycarbonylmethoxy-benzoyl)'pentanoate 
(racemic diastereomer mixture), MS: 478 (0.2, M-C02Et). 

e. By heating in formic acid to 40oc and subsequent chroma- 
tography there is obtained therefrom ethyl (RS)-[4-[2-(2- 
acetoxy-ethyl)-4-(4'Cyano-phenyl)-4-oxo-butyryl]-phenoxy]- 
acetate, m.p. 102-104OC. 

Example 160 

425 mg of ethyl (RS)-[4-[4-[4-{tert-butoxycarbonylamino- 
imino-methyl)-phenyl]-2-methyl-4-oxo-butyryl]-phenoxy]- 
acetate are heated to 40^0 in 40 ml of acetic acid for 2.5 hours. 
The reaction mixture is evaporated to dryness in a vacuum. From 
ethyl acetate-ether there are obtained 239 mg of ethyl (RS)-(4- 
[4-[4-(amino-imino-methyl)-phenyl]-2-methyi-4-oxo-butyryl]- 
phenoxyj-acetate as the acetate (1:1), m.p. 1980C. 

The starting material can be obtained as follows: 

& Ethyl (RS)-[4-[4-(4-cyano-phenyl)-2-methyl-4-oxo- 
butyryl]-phenoxy]-acetate is converted with H2S in pyridine and 

triethylamine into ethyl (RS)'[4-(2-methyl-4-oxo-4-(4-thio- 
carbamoyl-phenyl)-butyryl]-phenoxy]-acetate, m.p. 11 2-1 1 30C . 
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b. This is converted firstly with methyl iodide in acetone, 
subsequently with ammonium acetate and acetic add in methanol 
and finally with di-tert-butyl dicarbonate In methylene chloride/ 
water/NaaCOs into ethyl (RS)-[4-[4-[4-(tert-butoxycarbonyl- 

amino-imino-methyl)-phenyi]-2-methyl-4-oxo-butyryi]- 
phenoxy]-acetate; MS: 497 (100. M+H). 

Example 161 

In analogy to Example 79, from ethyl (RS)-[4-[4-[4-(amino- 
imino-methyl)-phenyl]-2-methyl-4-oxo-butyryl]-phenoxy]- 
acetato and isobutyl chloroformate tfiere is obtained ethyl (RS)- 
[4-[4-[4-(imino-isobutoxycarbonylamino-methyl)-phenyl]-2- 
methyl-4-oxo-butyryl]-phenoxy]-acetate as a resin. MS: 497 
(100. M+H). 

Example 162 

In analogy to Example 180, from ethyl (RS)-[4-[2-(2- 
acetoxy-ethyl)-4-[4-(tert.-butoxycarbonylamino-imino-methyl)* 
phenyi]-4-oxo-butyryl]-phenoxy]-acetate there is obtained ethyl 
(RS)-[4-[2-(2-acetoxy-ethyl)-4-[4-(amino-imino-methyl)- 
phenyl]-4-oxo-butyryl]-phenoxy]-acetate as the acetate (1:1). 
m.p. 1830C. 

The starting material can be obtained as follows: 

a. From ethyl (RS}>[4-[2-(2-acetoxy-ethyl)>4-(4-cyano- 
phenyl)«4-oxO'butyryl]-phenoxy]-acetate with H2S in pyridine 
and triethylamine there is obtained ethyl (RSH4-[2-(2-acetoxy- 
ethyl)-4-oxo>4-(4-thlocarbamoyi-phenyl)-butyryl]-phenoxy]- 
acetate. MS: 508 (100. M-i-Na). 

b. This is converted firstly with methyl iodide in acetone, 
subsequently with ammonium acetate and acetic acid in methanol 
and finally with di-tert.-butyl dicarbonate in methylene chloride/ 
water/Na2C03 into ethyl (RS)-[4-[2-(2-acetoxy-ethyl)-4-[4- 
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(tert.-butoxycarbonyiamino-imino-methyl)-phenyi]-4-oxo- 
butyry|]-phenoxy]-acetate, MS: 569 (100, M4-H). 

Example 163 

5 

A solution of 413 mg of ethyl (Z}-(S)-[4-[2-[4-(am{no- 
hydroxyifnino-methyl)-benzoylamino]-propionyl]-phenoxy]- 
acetate and 120 mg of 4-methylmorphoiine in 10 ml of 
dichioromethane is treated with 98 mg of triphosgene in 1 0 mi 

10 of dichioromethane at O^C and stirred at room temperature for 
2 h. The reaction solution is washed with water, dried and 
concentrated. The residue is suspended in ether and filtered off 
under suction. There are obtained SO mg of ethyl (SH4-[2-[4- 
(5-Oxo-4,5-dihydro>1.2,4-oxadiazol-3-yl)-benzoyiamino]- 

15 propionyl]-phenoxy]-acetate, MS (ISP): 440 (M-fH)-^. 

A solution of 120 mg of S-ethyl-chlorothioformate in 2 mi 
20 of dichioromethane is added to a suspension of 650 mg of ethyl 
(S)-4-[2-[4-(amino-imino-methyl}-benzoylamino]-propionyl]- 
phenoxyacetate trifiuoroacetate in 10 ml of dichioromethane and 
10 mi of saturated NaHCOa solution and the mixture is 
subsequently stirred at room temperature for 47 h. The aqueous 
25 phase is extracted with dichioromethane. the dichioromethane 
phases are washed with water, dried and concentrated. After 
chromatography of the residue on silica gel (hexane/ethyl acetate 
1:2) there are obtained 230 mg of ethyl (S)-[4-[2-[4-(amino- 
ethyisulphanyicarbonytimino-methyl)-benzoylamino]-propionyl]- 
ao phenoxyj-acetate, [a]^ - +75.1° (c » 0.7, chloroform). 

gxampla 16S 

A solution of 190 mg of ethyl (S)-4-[2-[4-[(amino-(2-tert- 
as butyi-dimethylsilanyioxy-ethoxycarbonylimino)-methyl]-benzoyl- 
amino]-propionyl]-phenoxy-acetate in 10 ml of tetrahydrofuran 
is treated at -ZQOO with 0.3 ml of tetrabutylammonium fluoride 
(1M in tetrahydrofuran) and stirred at room temperature for 2h. 
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The reaction mixture is diluted with ethyl acetate, extracted 
with water, dried and concentrated. Chromatography of the 
residue on silica gel (ethyl acetate/5% ethanoO gives 56 mg of 
ethyl (S)-[4-[2-[4-[amino-(2-hydroxy-ethoxycarbonylimino)- 
s methyl]-benzoylamino]-propionyl]-phenoxy]-acetate, MS (ISP): 
486 (M4>H)+. 

The starting material can be prepared as follows: 

10 98 mg of triphosgene dissolved in 4 ml of dlchloromethane 
are added at O^C to a solution of 230 mg of 2-(tert-butyl- 
dimethyl-silanyloxy}-ethanol and 101 mg of 4>methylmorpholine 
in 8 ml of dichloromethane and the mixture is stirred at room 
temperature for 2h. The reaction solution is subsequently added 

15 to a suspension of 51 0 mg of ethyl (S)-4-[2-[4-(amino-imino- 
methyl)-benzoylamino]-propionyl]-phenoxyacetate trifluoro- 
acetate in 1 0 ml of dichloromethane and 1 0 ml of saturated 
NaaCOs solution. After stirring at room temperature for 10 min. 
the phases are separated, the organic phase Is washed with 

ao water, dried and concentrated. Chromatography of the residue on 
silica gel (hexane/ethyl acetate 1:2) gives 200 mg of ethyl (S)- 
[4-[2-[4>[(amino-(2-tert-butyl-dimethylsilanyloxy>ethoxy- 
carbonylimino)-methyl]-benzoylamino]-propionyi]-phenoxy]- 
acetate. Rf « 0.73 (ethyl acetate). 

25 

gxampte 166 

In analogy to Example 165 a), from 511 mg of ethyl (S)-4- 
[2-'[4-(amino-imino-methyl)-benzoylamino]-propionyl]-phenoxy- 
X acetate tritluoroacetate and 104 mg of 2-acetoxyethanol there 
are obtained after chromatography on silica gel (hexane/ethyl 
acetate 1:4) 75 mg of ethyl (S)-[4-[2-[4-[(2-acetoxy-ethoxy- 
carbonynmino)-amIno-methyi]-benzoylamino]-propionyl]- 
phenoxy^acetato, MS (ISP): 528 (M-i-H)+. 
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gyamplfl 167 

In analogy to Example 165 a), from 511 mg of ethyl (SH- 
[2-[4-(amino-imino-methyl)-benzoylamino]-propionyl]-phenoxy* 
acetate trifluoroaeetate and 118 mg of 2'hyclroxy-ethyl prop- 
ionate there are obtained after chromatography on silica gel 
(hexane/ethyt acetate 1:4) 175 mg of (S)-2-[[4-(2-(4-ethoxy- 
carbonylmethoxy-phenyi)-1-methyi-2-oxo-ethylcarbamoyi]- 
phenyl]-imino-methylcarbamoyloxy]-ethyi propionate. MS (ISP): 
542 (M•l•H)^ 

Exampla 168 

In analogy to Example 165 a), from 511 mg of ethyl (S)-4- 
(2-[4-(amino-imino-methyl)-benzoylamino]-propionyl]-phenoxy- 
acetate trifluoroaeetate and 132 mg of 2-hydroxy-ethyl iso- 
butyrate there are obtained after chromatography on silica gel 
(hexane/ethyl acetate 1:2) 42 mg of (S)-2-[[4-[2-(4-ethoxy- 
carbonylmethoxy-phenyl)-1-methyl-2-oxo-ethy!carbamoyl]- 
phenyl]-imino-methylcarbamoyloxy]-ethyl 2-methylpropionate, 
MS (ISP): 556 (M+H)*. 

Example 169 

In analogy to Example 165 a), from 511 mg of ethyl (S)-4- 
[2-[4-(amino-imino-methyl)-benzoyiamino]-propionyl]-phenoxy- 
acetate trifluoroaeetate and 130 mg of 2-hydroxy-ethyl meth- 
acrylate there are obtained after chromatography an silica gel 
(hexane/ethyl acetate 1:3) 160 mg of (S)-2-[[4-[2-(4-ethoxy- 
carbonylmethoxy-phenyl)-1-methyN2-oxo-ethyicarbamoyl]- 
phenyl]-imino-methylcarbamoyloxy]-ethyl 2-methyl-acrylate. MS 
(ISP): 554 (fA+H)*. 

Exampifl 170 

In analogy to Example 165 a), from 511 mg of ethyl (S)-4- 
(2-[4-(amino-imino-methyl)-benzoylamino]-propionyl]-phenoxy- 
aoetate trifluoroaeetate and 166 mg of 2>hydroxy-ethyi benzoate 
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there are obtained after chrofflatography on silica gel (hexane/ 
ethyl acetate 1:2) 130 mg of (S)-2-[(4-[2-(4-ethoxycarbonyl- 
methoxy-phenyl)-1-fnethyl-2-oxo>ethylcarbamoyl]-phenyl]- 
imlno-methylcarbamoyloxy]-ethyl benzoate, MS (ISP): 590 (M-fH)-^, 

6 

Example 171 

In analogy to Example 165 a), from 511 mg of ethyl (S)-4> 
[2-[4-(amlno-imlno-methyl)-benzoylamino]-propionyl]-phenoxy- 

10 acetate trifluoroacetate and 224 mg of 2-hydroxy-ethyl 2-acet> 
oxybenzoate there are obtained after chromatography on silica gel 
(hexane/ethyi acetate 1:4) 210 mg of (S)-2-U4-(2-(4-ethoxy- 
carbonylmethoxy-phenyl)-1-methyl-2-oxo-ethyicarbamoyi]- 
phenyi]-imino-methylcarbamoyIoxy]-ethyl 2-acetoxybenzoate, MS 

]5 (ISP): 648 (M+H)-^. 

Examplfl 172 

In analogy to Example 165 a), from 511 mg of ethyl (S)-4- 
20 [2-[4-(amino-imino-methyl)-benzoylamino]-propionyi]-phenoxy- 
acetate trifluoroacetate and 103 mg of acetic acid 2-hydroxy- 
ethyl amide there are obtained after chromatography an silica gel 
(ethyl acetate) 54 mg of ethyl (S)-[4-[2-[4-[(2-acetylamino- 
ethoxycarbonylimino)-amino-methyl]-benzoylamino]-propionyl]- 
25 phenoxy]-acetate. MS (ISP): 527 (M+H)+. 

Example 173 

A suspension of 263 mg of ethyl (S)-4-[2-(4-(amino-imino- 
30 methyl)-benzoylamino]-propionyl]-phenoxyacetate trifluoro- 
acetate, 217 mg of 4-nitro-phenoxycarbonyioxymethyl acetate 
and 165 ml of 4-methylmorphoiine In 5 ml of dichloromethane 
and 5 mi of tetrahydrofuran is stirred at room temperature for 
16 h. Concentration of the reaction mixture and chromatography 
as of the residue on silica gel (hexane/ethyl acetate 1:4) gives 

193 mg of ethyl (S)-[4-[2-[4-(acetoxymethoxycarbonylimlno- 
amino-methyl)-benzoyiamino]-propionyl]-phenoxy]-acetate, 

[a]? - ^65.00 (c - 0.6. Chloroform). 
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b) 378 mg of diethyl azodicarboxylate in 5 ml of tetra- 
hydrofuran are added dropwise at O^C to a solution of 464 mg of 
tert-butyl [(4-cyano-2>hydroxy-benzoyl)-(2-hydroxy-ethyl)- 
amino]-acetat» and 570 mg of triphenyiphosphine in 10 ml of 

5 tetrahydrofuran and the mixture is stirred at room temperature 
for 1 h. Concentration of the solution and chromatography of the 
residue on silica gel (hexane/ethyl acetate 2:1) gives 300 mg of 
tert-butyl 8-cyano-5-oxo-2,3.4,5-tetrahydro-1 .4-benzoxazepin- 
4-yl-acetate. MS (El): 246 (M-56). 

10 

c) Cleavage of the ester group in 300 mg of the preceding step 
product in 4 ml of dichloromethane and 2 ml of trifluoroacetto 
acid is effected at room temperature. The solution Is concen- 
trated, the residue is Filtered off under suction with ether, 

15 dissolved in 50 ml of dimethyiformamide and treated witfi 

292 mg of 4-methylmorpholine, 597 mg of O-benzotriazol-1 -yl- 
N.N.N'.N'-tetramethyluronium hexafluorophosphate and 330 mg of 
methyl 4-piperidinoxyacetate hydrochloride. After stirring at 
room temperature for 16 h. the solution is concentrated, the 

ao residue is taken up in ethyl acetate, tne organic phase is washed 
with 1M KHSO4 solution and sat NaCI solution, dried and concen- 
trated. Chromatography of the residue on silica gel (ethyl 
acetate) gives 400 mg of methyl 1-(8-cyano-5-oxo-2,3,4,5- 
tetrahydro-1.4-benzoxazepin-4-ylacetyl}-piperidin-4-yloxy- 

25 acetate. MS (ISP): 402 (M-fH)+. 

gxamplfl 17B 

A) By treating 350 mg of ethyl (S)-[1 -[2-(8-cyano-5-oxo- 
30 2,3,4,5-tetrahydro-1,4-benzoxazepin-4-yl)-propionyl]-piperldin- 
4-yloxy]-acetate with hydrogen sulphide, methyl iodide and 
ammonium acetate there are obtained, after chromatography on 
silylated silica gel RP18. 163 mg of ethyl (S)-[1-[2-[8-(amino- 
lmino-methyl)-5-oxo-2,3,4,5-tetrahydro-1,4-benzoxazepin-4- 
as yl]-proplonyl]-piperldln-4-yloxy]-acetate trifluoroacetate. MS 
(ISP): 447 (M+H)+. 
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B) 29 mg of ethyl chloroformate are added to a suspension of 
135 mo of ethyl (8)-[1-[2-[8-(amlno-imino-methyl)-5-oxo-2,3, 
4,5-tetrahydro-1,4-benzoxazepln-4-yl]-propionyl]-piperidin-4- 
yloxy]-acetate trifluoroacetate in 3 mi of dichloromethane and 

6 3 ml of saturated NaHCOa solution and the mixture is sut>se- 
quently stirred at room temperature for 5 min. The aqueous 
phase is extracted with dichloromethane. the dichloromethane 
phases are washed with water, dried and concentrated. After 
chromatography of the residue on silica gel (ethyl acetate) there 

10 are obtained 86 mg of ethyl (S)-[1-[2-[8-(amino-ethoxycarbonyl- 
imino-methyi)-5-oxo-2.3.4,5-tetrahydro-1,4-benzoxazepin-4- 
yl^propio^yl^plperidln-4-yloxy^acetate, MS (ISP): 519 (M-i-H)-^. 



The starting material can be prepared as follows: 
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a) A solution of 1 g of tert-butyl D-lactato and 0.95 ml of 
triethylamine in 10 mi of dichloromethane is treated at O^C with 
1.93 g of trifluoromethanesulphonic anhydride, stirred at O^C for 
1 h., again treated with 0.95 ml of triethylamine and with 
a> 1 .43 g of 0-tert-butyl-dimethyisilyl-aminoethanol. After 
stirring at room temperature for 2h. the reaction mixture is 
concentrated and the residue is chromatographed on silica gel 
(hexane/ethyt acetate 2:1). There are obtained 990 mg of tert- 
butyl (S)-2-[2-(tert-butyl-dlmethyl-siianyloxy)-ethylamino]- 
propionate, MS (El): 246 (M-57). 



b) In analogy to Example 175 a). 5g of 4-cyanosali^lic add 
are reacted with 4.36 g of the preceding step product and the 
evaporation residue is chromatographed on silica gel (hexane/ 

30 tert-butyl methyl ether 2:1). There are obtained 1.19 g of tert- 
butyi (S)-2-[2-(tert-butyl-dimethyi-siianyloxy)-ethyl]-(4-cyano- 
2-hydroxy-benzoyl)-amino]-propionate. MS (El): 449 (M-i-H)-^. 

c) A solution of 1.19 g of the preceding step product in 25 ml 
as of ether is treated with 2.7 ml of tetrabutytammonium fluoride 

(1M in tetrahydrofuran), stirred at room temperature for 16 h., 
washed with 1M H3PO4 solution and sat NaCI solution, dried and 
concentrated. Chromatography of the residue on silica gel (ethyl 



1 

4 



114 



acetate) gives 704 mg of tert-butyl (S)-2-[(4-cyano-2-hydroxy- 
benzoyl)-(2-hydroxy-ethyi)-amino]-propionate, MS (iSP): 335 
(M+H)+. 

5 d) Reaction of 669 mg of the preceding step product in 
analogy to Example 175 b) gives, after chromatography on silica 
gel (hexane/ethyi acetate 2:1), 345 mg of tert-butyl (S)>2-(8- 
cyano-5-oxo-2,3,4.5-tetrahydro-1,4-benzoxazepin-4-yl)- 
propionate. MS (El): 260 (M-56). 

e) In analogy to Example 1 75 c). 340 mg of the preceding step 
product are reacted with 243 mg of ethyl 4-piperidinoxyacetate. 
After chromatography of the residue on silica gel (hexane/ethyl 
acetate 1:3) there are obtained 365 mg of ethyl (S)-[1 -[2-(8' 
IS cyano-5-oxo>2,3,4.5-tetrahydro-1 ,4'benzoxazepin-4-yi)- 
propionyi]-piperidin-4-yloxy]-acetate, [a]^ • -18^ (c - 0.6, 
Chioroform). 

Example 177 

Reaction of 80 mg of ethyl (R.S)-4-[2-[4-(amino-imino- 
methyl)-2-methoxy-benzoylamino]-propionyl]-phenoxyacetate 
hydroiodide with 22 mg of ethyl chioroformate according to 
Example 176 B) gives, after chromatography on silica gel 
2B (hexane/ethyl acetate 1:3), 58 mg of ethyl (R,S}-[4-[2-[4- 

(amino-ethoxycarbonylimino-methyi)-2-methoxy-benzoylamino]- 
propionyl]-phenoxy]-acetate as a colourless oil. MS (ISP): 500 
(M4-H)+. 

a) The starting material can be prepared as follows: 

a) A solution of 1.92 g of 4-cyanosaiicylic acid and 1.49 g of 
N-hydroxysuccinimide In 30 ml of dichloromethane and 30 ml of 
dimethylformamide is treated at O^C with 2.43 g of dicycio> 
s hexylcarbodiimide and stirred at -140C to IS^C for 16 h. The 
precipitate is filtered off under suction and the mother liquor 
containing the 4-cyanosalicylic acid hydroxysuccinimide ester is 
used directly in the next step. 
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b) Cleavage of the BOC group in 4.1 g of ethyl ($)-4-(2-tert« 
butoxycarbonylamino-propionyO-phenoxy acetate (Example 23 a) 
is effected with 1.75 ml of trimethylsilyl iodide at QOC in 40 ml 
of dichloromethane. After the addition of 8 ml of 4N HCI in 
6 dioxan the reaction solution is concentrated, the residue is 
dissohred in 40 ml of tetrahydrofuran and added together with 
2.6 ml of 4-methylmorpholine to the mother liquor which is 
obtained in the preceding step and which contains the 4-cyano- 
saiicylic add hydroxysuccinimide ester. After 16 hours at room 
, 10 temperature the mixture is concentrated and the residue is 
chromatographed on silica gel (hexane/ethyi acetate 3:1). There 
are obteined 2.98 g of ethyl (S)-[4-I2-(4-cyano-2-hydroxy- 
benzoylamino)-proplonyl]-phenoxy]-acetete, MS (ISP): 397 (M-fH)+. 

35 c) Alkylation of 792 mg of the preceding step product with 
0.19 ml of methyl iodide in the presence of 830 mg of potassium 
cart>onate in 20 ml of dimethylformamide for 2 h. at room temp- 
erature gives, after concentration of the solution and chroma- 
tography of the residue on silica gel (hexane/ethyi acetete 3:1), 
ao 580 mg of ethyl (R,S)-[4-[2-(4-cyano-2-methoxy-benzoylamino)- 
propionyi]-phenoxy]-acetete, MS (ISP): 411 (M-i-H)-^. 

d) In analogy to Example 31 , 290 mg of the preceding step 
product are reacted with hydrogen sulphide, methyl iodide and 
ammonium acetate, the reaction solution is concentrated to half 
and the product is precipitated by the addition of ether. There are 
obtained 183 mg of ethyl (R,S)-[4-[2-[4-(amino-imino-methyl)- 
2-methoxy-benzoylamino]-propionyl]-phenoxy]-acetate hydro- 
iodide, MS (ISP): 428 [M+H)*. 

Example 178 

Reaction of 1.4 g of ethyl (R.S)-[4-[2-(4-cyano-phenyl)-1- 
methyl-2-oxo-ethylcarbamoyi]-phenoxy]-acetate with hydrogen 
as sulphide, methyl iodide and ammonium acetate in analogy to 
Example 31 gives, after chromatography of the evaporation 
residue on silyiated silica gel RP 18 (water/tetrahydrofuran 
gradient). 410 mg of ethyl (R,S)-[4-[2-[4-(amino-imino-methyl)- 
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phenyi]-1 • methyl-2-oxo-ethy Icarbamoy l]-phonoxy]-acetato 
hydroiodide. MS (iSP): 398 (M-i-H)^ 

The starting material can toe prepared as follows: 

s 

a) A solution of 10.92 g of 4-bromobenzonitrile in 80 ml of 
tetrahydrofuran is added dropwlse at -78^0 to 37.5 ml of 1.6 N 
n-butyllithium. The resulting suspension is stirred at -78i> for 
30min., added at the same temperature to 4.65 g of (S)-2-tert- 

ID butoxycarbonyiamino-N-methoxy-N-methyl-propionamide in 
80 ml of tetrahydrofuran and stirred at •78^6 for 1 h. The red 
reaction solution is poured into 1M H3PO4. Extraction with ether, 
washing of the organic phases with sat NaCI solution, drying and 
concentration of the solution gives a residue w^ich. after ^rom- 

15 atography on silica gel, leads to 3.68 g of tert-butyl (S)>2-(4- 
cyano-phenyl)-1-methyl-2-oxo-ethytcarbamate, [a]^- -57° (c • 
1, chloroform). 

b) Cleavage of the BOC group in 1,92 g of the preceding step 
ao product is effected analogously to Example 177 b). The resulting 

amine hydrochloride Is added at Qoc to 1.89 g 4»tert-butyl- 
dimethyl-silanyloxy-benzoyi chloride in 20 ml of pyridine and 
the mixture is stirred at room tempeniture for 16 h. 
Concentration of the solution and chromatography of the residue 
25 on silica gel (hexane/ ethyl acetate 2:1) gives 1.84 g of (S)-4- 
(tert-butyl-dimethyl-sllanyloxy)-N-[2-(4-cyano-phenyl)-1- 
methyl-2-oxo-ethyl]-benzamlde, [ajf - +45.9o (c - 0.7, 
chloroform). 

30 c) Deprotection of 1.81 g of the preceding step product gives 
1.4 g of (R,S)-N-[2-(4-cyano-phenyl)-1-methyl-2-oxo-ethyl-4- 
hydroxy-benzamide, MS (ISP): 293 (M-H)+. 

d) Alkylation of 1.4 g of the preceding step product with 
SB 0.65 ml of ethyl bromoacetate in the presence of K2CO3 in 
dimethylformamide at room temperature for 2h. gives, after 
removal of the soh^ent and chromatography on silica gel (hexans/ 
ethyl acetate 1:1). 1.23 g of ethyl (R,S)-[4-[2-(4-cyano-phenyl)- 
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l-methyl-Z^oxo-ethylcarbafnoyq-phenoxyl-acetate, MS (18P): 381 
(M^H)^ 

gxamplB 179 

A solution of 50 mg of ethyl (R,8H4-[2-[4-[aminO'(tert- 
butyl-dlinethyl-silanyloxylmlno)-(nethyl]-phenyl]-1-fflethyl-2- 
oxo-ethylearbafnoyi]-phenoxy]-acetate in 1 ml of ether is stirred 
at O^C for 1 h. with 0.1 ml of tetrabutylammonium fluoride (1M 
in tetrahydrofuran), concentrated and the residue is chromato- 
graphed on silica gel (hexane/ethyl acetate 1:2). There are 
obtained 11 mg of ethyl (R.S)-[4-[2-[4-(amlno-hydroxyimino- 
methyi)-phenyl]-1-methyl-2-oxo-ethylcarbamoyl]-phenoxy]- 
acetate. MS (ISP): 414 (M-i-H)+. 

The starting material can be prepared as follows: 

In analogy to Example 31, 0.6 g of ethyl (R.S)-[4-[2-(4- 
cyano-phenyl)-1-methyl-2-oxo-ethyicarbamoyl]-phenoxy]- 
acetate Is reacted with hydrogen sulphide and methyl iodide. 
147 mg of 0-tert-butyl-dimethyi-silyl-hydroxylamlne are 
stirred at room temperature for 2h. with the resulting 
methylthlolmlne in 6 ml of tetrahydrofuran. Chromatography of 
the residue on silica gel (hexane/ethyi acetate 3:2) leads to 
SOmg of ethyl (R.S)-[4-[2-[4-[amlno-(tert-butyl-dimethyl- 
sllanyloxyimino)-methyi]-phenyl]-1-methyl-2-oxo-ethyl- 
carbamoyl]-phenoxy]-acetate. MS (ISP): 414 (M-113). 

Example 180 

From 743 mg of ethyl (S)-4-(2-piperidin-4-yloxyacetyl- 
amino-propionyl)-phenoxy-acetate hydrochloride in 20 ml of 
ethanol and 20 mi of acrylonltrile there are obtained after 5 da^ 
at 80°C and after chromatography of the evaporation residue on 
silica gel (dichlorDmettiane/5% methanol) 250 mg of ethyl (S)- 
[4-[2-[1-(2-cyano-ethyl)-piperidin-4-yloxyacetylamino]- 
propionyl]-phenoxy]-acetate. MS (ISP): 446 (M-»-H)+. 
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A solution of 250 mo of ethyl (S)'[4-[2-[1-(2-cyano- 
ethyi)-piperidin-4-yloxyacetylamino]-propionyl]-phenoxy]- 
acetate in 10 mi of dlchloromethane is treated at O^C with 
128 mg of meta-chloropert)enzoic acid and stirred at O^C for 1 h. 
The reaction solution is washed with sat NaHCQs solution and 
sat NaCi solution, dried and concentrated. Chromatooraphy of the 
residue on silica gel gives 140mg of ethyl (S)-[4-[2-(1 -hydroxy* 
piperidin-4-yioxyacetyiamino)-propionyi]-phenoxy]-acetate, MS 
(ISP): 409 (M+H)+. 

Eyamplft 181 

A solution of 285 mg of ethyl (S)-4>(2-piperidin-4-yloxy- 
acetylamino-propionyO-phenoxy acetate, 0.11 mi of 4-methyi- 
morphollne and 217 mg of 4-nitro-phenoxycarbonyloxymethyl 
acetate is stirred at room temperature for 5 h., concentrated and 
the residue Is chromatographed on silica gel (hexane/ethyl 
acetate 1:2). There are obtained 205 mg of acetoxymethyl (S)-4- 
[2-(4-ethoxycarbonylmethoxy-phenyi)-1-methyl-2-oxo-ethyl- 
carbamoylmethoxy]-piperidine-1-carboxylate, [a]^- •«-23.7o(c« 
0.35. chloroform). 

Example 182 

Cleavage of the BOC protecting group in 3.45 g of tert-butyl 
(S)-4-[1-tert-butoxymethyl-2-(4-ethoxycarbonylmethoxy- 
phenyi)-2-oxo-ethylcarbamoylmethoxy]-piperidine-1-carboxylate 
In 60 ml of dlchloromethane and 30 ml of tiifluoroaceti'c acid 
gives, after concentration of the solvent and chromatography of 
ttie residue on sllylated silica gel RP 18 (water/tetrahydrofuran 
gradient), 1.9 g of ethyl (S)-[4-[3-hydroxy-2-(2-piperidin-4- 

yloxy-acetylamino)-proplonyl]-phenoxy]-acetate trifiuoroacetate, 
MS (ISP): 409 (M-i-H)^. 

The starting material can be prepared as follows: 

a) In analogy to Example 177 b) tiie BOC group is cleaved in 
3.5 g of ethyl (S)-4-[3-tert-butoxy-2-tert-butoxycarbonyl- 
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amino-propionyQ-phenoxy acetate (Example 7 d) and the resulting 
amine is stirred at room temperature for 16 h. nvith 2JS7q of 1- 
tert-butoxyearbonylpiperidin-4-yi^xyaeetic add In tiie presence 
of 2.95 0 of TPTU and 1.82 ml of ^•mettiylmorpholine in 60 ml 
of dichlorometiiane. After removal of the solvent arKl chroma- 
tooraphy of the residue on silica gel (hexane/ethyl acetate 1:2) 
there are obtained 3.5 o of tort-butyl (S)-4-[1-tert-butoxy« 
methyl-2-(4-ethoxycarbonylmethoxy-phenyl)-2-oxo-ethyl- 
cart>amoylmethoxy]-piperidine-1-carboxylate as a yellow oil, MS 
(ISP): 565 (M-i-H)^. 

Exampte 183 

Analogously to Example 181. 480 mg of ethyl (S)-[4-[3- 
hydroxy-2-(2-piperidin-4-yIoxy-acetylamino)-propionyl]- 
phenoxyj-acetate are reacted with 367 mg of 4-nitro-phenoxy- 
carbonyioxymethyl aoetete and the residue is chromatographed on 
silica gel (ethyl acetete). There are obteined 161 mg of ethyl 
(S)-[4-[2-[(1-Acetoxymethoxycarbonyl-piperidin-4-yioxy)- 
acetylamino]-3-hydroxy-propionyl]-phenoxy] acetate as a 
coiouriess oil, MS (ISP): 525 (M-^H)^. 

Examplft 18A 

A solution of 800 mg of tert-butyl (S)-4-[[2-(4-ethoxy- 
carbonyimethoxy-phenyi)-1-methyi-2-oxo-ethyi]-methyi- 
carbamoylmethoxy]-plperidine-1-carboxyiate In 10 ml of 
dichioromethane and 5 ml of trifluoroacetic acid is stirred at 
room temperature for 1 h. and concentrated. Chromatography of 
the residue on silylated silica gel RP18 (waterAetrahydrofuran 
gradient) gives 509 mg of ethyl (S)-4-(2-(methyl-(piperidin-4- 
yloxy-acetyl)-amino]-propionyl]-phenoxy]>acetate trifiuoro- 
aoeteto, MS (ISP): 407 (M-fH)+ 

The storting material can be prepared as follows: 

a) Coupling of 5g of (S)-N-tert-butoxycarbonyl-N-methyl-2- 
amino-propionic acid %vith 2.88 g of N,0-dimethylhydroxylamine 
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hydrochloride in 100 mi of dichloromethane in the presence of 
8.77 g of TPTU and 5.96 ml of 4-methyimorpholine gives, after 
stirring at room temperature for 16 h., concentration of tiie 
reaction solution and chromatography of the residue on silica gel 
5 (hexane/ethyl acetate 2:1), 4.43 g of tert-butyi (S)-(l-(niethoxy- 
methyl-carbamoyl)-ethyi]-methylcarbamate. [a]^ • -62.30 (c • 1, 

chloroform). 

b) After reacting 4.1 g of the preceding step product with p- 
10 bromo-tert-butyl-dimethyisilylphenol analogously to Example 3 

a) and chromatography of the residue on silica gel (hexane/ettiyl 
acetate 95:5) there are obtained 2.82 g of tert-butyl (S)-[2>(4- 
tert-butyl-dimethyi-8ilanyloxy)-phenyi]-1-methyl-2-oxo-ethyl]- 
methylcarbamate as a colourless oil. [a]f ■ -127.0o (c - 0.5. 
15 chloroform). 

c) Oeprotection of 2.2 g of the precedli^ step product 
analogously to Example 3 b) gives 1 .41 g of tert-butyl (S)-[2-(4- 
hydroxy-phenyl)-1-methyl-2-oxo-ethyl]-methylcarbamate, 

so [o]^- -179.40 (c - 0.7, chloroform). 

d) Alkylation of 615 mg of the preceding step product analo- 
gously to Example 3 c) and chromatogaphy of the evaporation 
residue on silica gel (hexane/ethyl acetate 3:1) gives 674 mg of 

25 ethyl (S)-[4-[2-(tert-butoxycarbonyi-methyl-amlno)-propionyl]- 
phenoxy]-acetate, [a]^ - -135.00 (c - 0.5, chloroform). 

« 4 

e) Cleavage of the BOC protecting group in 810 mg of the 
preceding step product is effected analogously to Example 177 b) 

aa at -78^0. The resulting amine is stirred at room temperature for 
20 h. with 498 mg of 1*tert-butoxycarbonylpiperidin-4-yt- 
oxyacetic acid in the presence of 570 mg of TPTU and 0.39 ml of 
4-methylmorpholine in 30 ml of dichloromethane. After removal 
of the solvent and chromatography of the residue on silica gel 
s there are obtained 890 mg of tert-butyl (S)*4-[[2-(4*ethoxy- 
carbonylmethoxy-phenyl}-1-methyl-2-oxo-ethyi]-methyI- 
carbamoylmethoxy]-piperidin-1-carboxylate as a colourless oil, 
MS (ISP): 507 (M+H)+. 



121 



Example IfiS 

A solution of 850 mg of tert-butyl (S)-4-C2-C2-(4- 
ethoxycarbonylmethoxy-phenyl)-1'methyi-2-oxo-ethyl- 
carbamoyl]-ethyi]-pipeiicline'1-carboxylate in 5 mi of dicliioro- 
methane and 2.5 ml of trifluoroacdtic acid is stirred at room 
temperature for 1 ti. and concentrated. There are obtained 
780 mg of ethyl (S)-[4-[2-(3-piperldin-4-yl-propionylamino)- 
propionyQ-phenoxyJ-acetate trifiuoroacetate as a colourless oil, 
MS (ISP): 391 {M+HI*. 

The starting material can be prepared as follows: 

Cleavage of the BOC protecting group in 740 mg of ethyl 
(S)-4-(2-tert-butoxycarbonylamino>propionyi}-phenoxyacetate is 
effected analogously to Example 177 b). The resulting amine is 
stirred at room temperature for 16 h. with 500 mg of 1-tert- 
butoxycarbonyIpiperidin-4-yl-propionic acid in the presence of 
570 mg of TPTU and 0.46 ml of 4-methylmorpholine in 10 ml of 
dlchloromethane. After removal of the solvent and chromatog- 
raphy of the residue on silica gel (hexane/ethyi acetate 2:3) there 
are obtained 890 mg of tert-butyl (S)-4-[2-[2-(4-ethoxy- 
carbonyimethoxy-phenyl)-1-methyl-2-oxo-ethylcarbamoyi]- 
ethyl]-piperidine-1-carboxylate as a yellow oil, MS (ISP): 491 
(M+H)+. 

Example 186 

Starting from 300 mg of ethyl (S)-[4-[2-(3-piperidin-4-yl- 
propionylamlno)-propionyl]-phenoxy]-acetate trifiuoroacetate 
there are obtained, analogously to Example 181 and after chroma- 
tography on silica gel (hexane/ethyl acetate 1:2) 140 mg of ethyl 
(S)-4-[2-[3-(1-acetoxymethoxycarbonyl-piperidin-4-yl)- 

propionyiamino]-propionyl]-phenoxy]-acetate, MS (ISP): 507 
(M+H)+ 
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Examptfl 187 

A solution of 100 mg of tert-butyi (R)-3-[(S)-1-(4-ethoxy- 
carbonylmethoxy-benzoyi)-ethylcarbamoylmethoxy]>pyrrolidine- 

5 1-carboxylate in 2 mi of dichioromethane and 1 ml of trifluoro- 
acetic acid is stirred at room temperature for 2fi., concentrated 
and tiie residue is cliromatographed on silylated silica gel RP 18 
(water/tetrahydrofuran gradient). There are obtained 70mg of 
ethyl [4-[(S)-?'^(t^)-2-pyrrolidin-3-yioxy-acetylamino]- 

10 propionyl]-phenoxy]-acetate trifiuoroacetate, MS (ISP): 379 
(M+H)*. 

The starting material can be prepared as follows: 

15 a) The phase transer reaction of 4.1 g of tert-butyl (R)-3- 
hydroxy-pyrrolidine-1-carboxyiate with 3.85 ml of tert-butyl 
bromoacetate in 50 mi of toluene and 50 ml of 50% NaOH in the 
presence of 500 mg of tetrabutylammonlum hydrogen sulphate 
has finished after 1 h. Washing of the organic phase with sat 

a) NaCI solution, drying and concentration gives a residue which, 
after chromatogaphy on silica gel (hexane/ethyi acetate 3:1), 
leads to 4.98 g of tert-butyl (R)-3-tert-butoxycarbonylmethoxy- 
pyrroiidine-1-carboxylate, MS (ISP): 302 (M-i-H}+. 

25 b) A solution of 4.95 g of the preceding step product in 50 ml 
of dichioromethane and 25 ml of trifluoroacetic acid is stirred 
at room temperature for 3 h. and concentrated. The residue is 
dissolved in 40 ml of dioxan and 40 ml of 1 N NaOH, treated at 
room temperature with 4.3 g of dl-tert-butyl dicarbonate in 

30 40 ml of dioxan and stirred for 1 .5 h. The reaction mixture is 
diluted with ether, tiie organic phase is washed with IN NaOH and 
the aqueous phase is acidified with 3N HCI. Extraction of the 
aqueous phase «Vith ether, washing, drying and concentration of 
the ettier phase gives 0.72 g of tert-butyl (R)-3-carboxymethyl- 

s pyrroiidine-1-carboxylate. 360 mg of this are reacted with 
ethyl (S)-4-(2-tert-butoxycarbonylamino-propionyl) phenoxy- 
acetate, deprotected according to Example 177 b), in 15 ml of 
dichioromethane in the presence of 446 mg of TPTU and 0.33 mi 
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of 4-methylmorpholine. Concentration of the reaction solution 
and chromatography of the residue gives 100 mg of tert-butyl 
(R)-3-[(S)-1-(4-ethoxycarbonyimethoxy-benzoyi)-ethyl- 
carbanioylmethoxy]-pyrrolidine-1-carboxylate, MS (ISP): 479 
6 (M+H)^. 

C*ampla 188 

A solution of 290 mg of tert-butyl (S)-6-[2-(4-ethoxy- 
10 carbonylmethoxy-phenyl)-1 -methyl-2-oxo-ethylcarbamoyl]- 
1 ,2,3.4-tetrahydro-isoquinoline-2-carboxylate In 4 ml of 
dichloromethane and 2 ml of trifluoroaoetic acid is stirred at 
room temperature for 1 h., concentrated and the residue Is 
chromatographed on siiylated silica gel RP 18 (water/tetra- 
15 hydrofuran gradient). There are obtained 174 mg of ethyl (S)-C4' 
[2-(1,2,3,4-tetrahydro-isoquinollne-6-ylcarbonylamlno)- 
proplonyQ-phenoxyJ-acetate trifluoroacetate, [a]^ • +51 .7^ (c • 
0.6, DMSO). 

20 The starting material can be prepared as follows: 

• • * • 

a) 1.38 g of di-tert-butyl dicarbonate in 10 ml of dioxan and 
10 ml of IN NaOH are added simultaneously at O^C to a solution 
of 1.46 g of 6-hydroxy-1,2.3,4-tetrahydro-isoquinoiine hydro- 
bromide In 10 ml of dioxan and 2ml of IN NaOH. After stinring 
at room temperature for 3 h. the reaction mixture is adjusted to 
pH 5 «nth 1 N HCl, extracted with ether, the ether phases are 
washed with sat NaCI solution, dried and concentrated. Chroma- 
tography of the residue on silica gel gives 1 .07 g of tert-butyl 6- 
hydroxy-1.2.3,4-tetrahydro-isoquinoline-2-carboxylate, MS (El): 
192 (M-57). 

b) At -IS^C a solution of 918 mg of the preceding step 
product in 10 ml dichloromethane Is treated with 1.2 ml of 

a triethylamine and subsequentiy with 0.7 ml of trifluoro- 

methanesulphonic anhydride and stirred at room temperature for 
2 h. The precipitete is filtered off under suction, the filtrate is 
concentrated and the residue Is chromatographed on silica gel 
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(hexane/ethyl acetate 7:1). There are obtained 1.02 g of tert- 
butyl 6-trifluorofnethyl8u]phonyloxy-1 .2.3,4-tetrahydro- 
i8oquinoline-2-carboxylate, MS (El): 324 (M-57). 

5 c) 950 mg of the preceding step product are reacted at 80^0 
for 2h. with CO in the presence of 17mg of palladium acetate, 
32 mg of 1,3-bls-(diphenyiphosphlno)*propane and 0.4 ml of 
triethylamine in 4 ml of DMSO and 2.6 ml of methanol. The 
reaction solution is diluted with sat. NaCI solution, extracted 

10 with ettier, the ether phases are washed with sat NaCi solution, 
dried and concentrated. Chromatography of the residue on silica 
gel gives 443 mg of 2-tert-butyl 6-methyl 1 ,2,3,4-tetrahydro- 
isoquinoiine-2.&<licarfooxylate. MS (ISP): 292 (M-fH)+. 

15 d) Saponification of 387 mg of the preceding step product 
witti 213 mg of NaOH in 9 ml of mettianol and 1 ml of water is 
effected at room temperature for 6 h. The reaction solution is 
concentrated and diluted with water. The aqueous phase is 
extracted witii etfier, adjusted to pH 5 with IN HCI and the 

20 precipitate is filtered off under suction. After washing the 
crystals with water and drying there are obtained 274 mg of 
1,2,3,4-tetrahydro-(Soquinoline-2,6-dicarboxyllc acid 2-tert- 
butyl ester, MS (El): 220 (M-57). 

ss e) Cleavage of the BOC protecting group in 313 mg of ethyl 
(S)-4-(2-tert-butoxycarbonylamino-propionyi)-phenoxy acetate 
analogously to Example 177 b) gives the amine. This is stirred at 
room temperature for 48 h. witii 247 mg of the preceding step 
product, 264 mg of TPTU and 0.20 ml of 4-mettiyImorpholine in 

81 10 ml of dichloromethane. After chromatography of the evapor- 
ation residue on silica gel (hexane/etttyl acetate 1:1) there are 
obtained 444 mg of tert-butyl (S)-6-[2-(4-ethoxycarbonyl- 
methoxy-phenyl)-1 'methyl-2-oxo-ethylcarbamoyl]-1 .2,3,4- 
tetrahydro-isoquinoline-2-carboxylate, [afS - * 51 .3o (c - 0.4, 

as chloroform). 
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Example 1fl9 

A solution of 106 mg of methyl 1>[8-(afn{no-iniino- 
methyl)-5-oxo-2,3,4,5-tetrahydro-1,4-benzoxazepln-4- 
ylacetyi]-piperidin-4-yioxyacetate acetate (Example 175) and 
18 mg of lithium hydroxide in 5 ml of methanol and 0.5 ml of 
water is stirred at room temperature for 16 h., adjusted to pH3 
with IN HCi and concentrated. Chromatography of the residue on 
silylated silica gel RP 18 (water/tetrahydrofuran gradient) gives 
60 mg of 1-[8-(amino-imino-methyl)-5-oxo-2,3,4,5>tetrahydro- 
1 ,4-benzoxazepin-4>yiacetyl]-piperidin-4-yloxyacetic acid as 
white crystals, MS (ISP): 405 (tA^)*. 

gyampte IflO 

A solution of 200 mg of tert-butyl (R)-3-[(S)-1 -(4-tert- 
butoxycarbonylmethoxy-benzoyl)-ethylcarbamoylmethoxy]> 
pyrrolidine- 1-carboxylate in 2 ml of dichloromethane and 1 ml 
of trifluoroacetic acid is stirred at room temperature for 4h., 
concentrated and the residue is chromatographed on silylated 
silica gel RP 18 (water/tetrahydrofuran gradient). There are 
chained 113 mg of [4-[(S)-2-[(R)-2-pyrrolidin-3-yloxy-acetyl- 
amino]-propionyl]-phenoxy]-acetic acid trifluoroacetate, MS 
(ISP): 351 (M+H)+. 

The starting material can be prepared as follows: 

Coupling of 360 mg of tert-butyl (R}-3-carboxymethoxy- 
pyrroiidine-1-carboxylato (Example 187 b) with 569 mg of tert- 
butyl (S)-4-(2-tert-butoxycarbonylamino-propionyl)-phenoxy- 
acetete, deprotected according to Example 177 b), in 15 ml of 
dichloromethane in the presence of 446 mg of TPTU and 0.33 ml 
of 4-methylmorpholine gives, after concentration of the reaction 
solution and chromatogaphy of the residue on silica gel (hexane/ 
ethyl acetate 1:3), 200 mg of tert-butyl (R)-3-[(S)-1-(4-tert- 
butoxycarbonylmethoxy-benzoyl)-ethylcarbamoylmethoxy]- 
pyrrolidine-1-carboxylate. MS (ISP): 507 (M-fH)-^. 
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Exampig 191 

In analogy to Example 185, 231 mg of tert-butyl (S)-4-{[2- 
(4-tert-butoxycarbonyimethoxy-phenyl)-1-methyl-2-oxo-ethyl]- 
methyl-carbamoylfnethoxy]-piperidine-1 -carboxylate are 
deprotected and chromatographed on sllylated siiica gel RP 18 
(water/tetrahydrofuran gradient). There are obtained 113 mg of 
(S)-4'[2-[methyl-(piperidin-4-yloxy-acetyl)-amlno]-proplonyl]* 
phenoxy]-acetle add trifluoroacetate, MS (ISP): 379 {M*Hi*. 

The starting material can be prepared as follows: 

a) Alkylation of 723 mg of tert-butyl (S)-[2-(4-hydroxy- 
phenyl)-1 -methyl-2-oxo-ethyl]-methylcarbamate analogously to 
Example 3 c) and chromatography of the evaporation residue on 
silica gel (hexane/ethyl acetate 5:1) gives 990 mg of tert-butyl 
(S)-I4-[2-(tert-butoxycarbonyl-methyl-amino)-propionyl]- 
phenoxy]-acetate. [a^ - -124.5o (c • 0.4. chloroform). 

b) Cleavage of the BOC protecting group in 394 mg of the 
preceding step product is effected analogously to Example 177 b) 
at '7S9C. The resulting amine is stirred at room temperature for 
20 h. with 311 mg of 1-tert-butoxycarbonylpiperidine-4-yl- 
oxyacetic acid In the presence of 356 mg of TPTU and 222 mg of 
4-methylmorpholine in 45 mi of dichloromethane. After removal 
of the solvent and chromatography of the residue on silica gel 
(tert-butyl methyl ether/hexane 4:1) there are obtained 179 mg 
of tert-butyl (S)-4-[[2-(4-tert-butoxycarbonylmethoxy-phenyi)- 
1-methyl-2-oxo-ethyl]-methyl-carbamoylmethoxy]-plperidin9-1- 
carboxylate as a pale yellow oil. [a]^ - -1 207o (c « 0.3. 
chloroform). 

Example A 

A compound of formula I can be used in a manner known per 
se as the active substance for the manufacture of tablets of the 
following composition: 
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Per tablet 



Active substance 200 mg 

microcrystalline cellulose 155 mg 

Com starch 25 mg 

5 Talc 25 mg 

Hydroxypropylmethylcellulose go my 



425 mg 

Exampig B 

u 

A compound of fonnula I can be used in a manner loiown per 
se as tfie active substance for the manufacture of capsules of the 
folowing compositon: 

Par capstjte 



15 Active substance 100.0 mg 

Com starch 20.0 mg 

Lactose 95.0 mg 

Talc 4.5 mg 

Magnesium stearate o s mg 

so 220.0 mg 
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The claims defining 9 f n v: V'*- * r follow? • 

1. Acetic add derivatives cf the formula 



wherein 

L is a group of formula U to L^: 



20 
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» A 



Y 



G 

G 

o 

H O Q 



L8 



in which a carbonyl group present in the L group 
and/or between the L and M groups which is not bonded 
in the form of an amide can also be present as an 
oxime, 

is a group of formula Ai to A**: 



» 
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e*-N^ X-Y 




X~Y 



E'— V- D-CH, A* 
(CH2Xi ^ 



1 1 1 1 
t * * • 



» * • * 



« * 
« • « 



• • • • 

• • • 



£1 and £2 are H, iower-aikyl, OH, lower-alkoxy, lower-alkoxy- 

lower-alkyi, carboxy-lower*alkyi, P(0)(0-low6r- 
5 aikyl)2. C(0)0R1 , OC(0)Ri, OC(0}ORi or C(0)SRi, 

provided that at least one of £1 and £2 is H, or 

£1 and £2 together with the N atoms to whioh they are attached 

are a (5,5-dimethyl or 5-oxo)-4,5-dihydro-1,2,4- 
10 oxadiazol-3*yl group, 

Ri is lower-alkoxy-lower-alkyl, lower-alky I, lower- 

alkyl substituted by OH, COOH, tower-alkoxycarbonyl, 
lower-aikanoyloxy, lower-alkenoyloxy, by optionally 
IS substituted benzoyioxy or by lower-alkyt-CONH, or 

phenyl which is optionally substituted and optionally 
bonded via lower-alkylene, or cyctoalkyi optionally 
interupted by O, 

20 one of X and Y is CH and the other is CH, C-lower- 

alkyi, C-lower-aikoxy or 

D is a group (CH2)8 or (CH2)tO, 

25 s is 1 to 4, 
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m and n are 0 to 5 and 

t is 0 to 3, but m + n are 1 to 5 and each of m + 1 and 

s n + t is at least 1, 

p and q are 0 to 5, but p -i- q is 2 to 5. 

Wi is CH2. aII(yl-CH. Iower.all«yl-OC(0)CH, NH. lower- 

M alkyl-N or iower-alkoxy-lower-aikyl-N, 

W2 is O, NH, acyl-N or lower-alkyl-OC(0)-N. 

G is H or the characterizing group of an a-aminocarbox- 

^ ylic acid, 

M is 1.4-piperidinylene bonded via the N atom to the 

keto group or 1 ,4-phenylene opttonally substituted by 
lower-alkyi, lower-alkoxy, OCH2COOH or OCH2COO- 

20 lower-alkyi, 
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Q is O, CH2, NH, acyl-N or lower-alkyi OC(0)N, 

T is NH2, NH-lower-alkyl. NH-lower-alkyI (COOH or COO- 

lower-alkyi), lower-alkoxy or lower-alkenyloxy 
substituted by lower-alkoxy, COOH, COO-lower-alkyI, 
lower-alkyl-COO or lower-alkyl-OCOO, or a group OT, 

is H. lower-alkyi, phenyl or pyridyl optionally bonded 
via tower-alkylene or cycloalkyi optionally bonded via 
lower-alkylene and optionally interrupted by O, NH or 
NCOO-lower-alkyI, with the provisos that 

a) T" is different from H, lower-alkyi and phenyl-lower- 

alkyl where 

^ Is a group of the formula 
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O Q 

is a group of ttie formula 




one of El and is hydrogen and the other is hydrogen, tert- 

butoxycarbonyl or t>enzyloxycarbonyi, 

one of X and Y is CH and the other is Cl^ or N and 

^ is NH, lower-all<yl-N or lower-ail(oxy-iower-all(yl-N. 

G has the above significance, 

M is 1 ,4-piperidinylene bonded via the N atom to the 

iceto group and 

Q is O. and 

b)T is different from H, lower-alltyl, phenyl and phenyl- 

lower-alkyl where 

l> is a group of fonnuia i , L3i or L^i : 



o qP 
o 



is a group of the formula 



132 




one of El and E2 is hydrogen and the other is hydrogen, tert- 

butoxycarlwnyl or benzyloxycarbonyl, 

s 

one of X and Y is CH and the other is CH. Clower-alkyl. C-tower- 

alkoxy or N. 

RoandQo are H or iower-allcyl, 

10 

W* isC-OorC^i^, 

M is 1.4-phenylone optionally substituted by lower. 

alkyi, tower^alkoxy, OCH2COOH or OCH2COO.Iower. 
^ alkyI and 

Q is O, CH2 or NH, 

20 thereof. °' physiologically usable salts 



2. 



of the formula 



Compounds according to claim 1, wherein L is a group 



vv 

O G 



is a group Ai , A2 or A^O; 
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one of and is H and the other is H, lower-ailcyi, OH, iower- 

alkoxy. lower-alkoxy-fower-alltyl. carboxy-lower- 
6 alityl. P0(0-lower-alkyl)2, C(0)ORi or CX)(0)ORi. 

Ri is lower-att(oxy-iower-ail(yl, lower-ailcyl, lower- 

alkyi substituted by OH, COOH or iower-alitenoyloxy, 
or phenyl which is optionally substituted and option- 
0 ally bonded via lower-alkylene, or cycloalkyi option- 

ally interrupted by O, 

one of X and Y is CH and the other is CH or N, 

s m and n are 0 to 5 and t is 0 to 3, but m + n is 1 to 5 and each 

of m -f t and n -t- 1 is at least 1. 

Wi is CH2, tower-alkyl-OCOCH, NH. lower-alkyl-N or 

lower-alkoxy-lower-alkyl-N, 

> 

Q is H or the characterizing group of an a-amino- 

carboxyiic acid. 

M has the same significance as in daim 1, 



Q IS oxygen, 

T is a group OT and 

> T" is H, lower-aikyl. lower-alkoxy-iower-aikyi or cyclo- 

alkyi optionally bonded via lower-alkylene and option- 
ally interrupted by O. with the provisos that 

a) T" is different from H. lower-alkyi and phenyl-lower- 
i alkyi where 

A is a group of the formula 
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E^andE^ are hydrogen, tert-butoxycarbonyi or benzyloxy- 
5 carbonyi, 

X. Y, Q and Q have the above significance, 

Wi is NH. lower-alicyi-N or iower-aikoxy-iower-alicyt-N 

10 and 

M is 1 ,4-piperidinylene bonded via the N atom to the 

Iceto group, and 

Kb}!* is different from H, lower-allcyl, phenyl and phenyi- 

lower-all(yl where 

L is a group of formula U i : 

O (r 

I 

A is a group of the formula 

H 

E*— M X— Y 

El and & are hydrogen, tert-butoxycarbonyi or benzyloxy- 

carbonyl, 

X,YandQ have the above significance, \ 
RoandQo are H or lower-alkyi and | 

I 

M is 1 ,4*phenylene optionally substituted by lower- 



1 
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I 



135 



alkyi, lower-aikoxy, OCH2COOH or OCH2COO>lower 
alky I. 



and physiologically usable salts thereof. 

6 

3. Acetic acid derivatives accordino to claim 1, wherein 
L is a group U in which A is a group A^ , namely of the formula 



wherein Ei. &. X. Y, Wi, G. M. Q and T have the same 
significance as in claim 1. 

4. Acetic add derivatives according to claim 1 or 3, 
15 wherein one of Ei and is H and the other is H, OH. C(0)ORi or 

0C(0}0R1. 

5. Acetic acid derivatives according to claim 4, wherein 
Ri is lower-alkyi, such as ethyl, butyl or isobutyl, lower-alkoxy- 

ao lower-alkyl, such as methoxyethyl, lower-alkyl substituted by 
benzoyloxy or lower-alkanoyioxy, such as benzoyloxymethyl, 
acetoxymethyl. acetoxyethyl or pivaioyloxymethyl, or phenyl. 

6. Acetic acid derivatives according to claim 1, 3. 4 or 
25 5, wherein one of X and Y is CH and the other is CH or N and/or 

wherein is NH or CHz and/or wherein Q is O or CH2. 

7. Acetic acM derivatives according to any one of claims 
1 and 3-6, wherein G is H, lower-alkyl, such as methyl or ethyl, 

30 or iower-aikoxycarbonylamino-lower-aikyi, such as ethoxy- 
carbonylaminopropyl. 

8. Acetic acM derivatives according to any one of claims 
1 and 3-7, wherein M is 1,4-piperidinyiene bonded via the N atom 

s to the keto group, 1 ,4-phenylene or 1 ,4-phenylene substituted by 
OCH2COO-lower-alkyl, such as methoxycarbonylmethoxy. 




o 
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9. Acetic acid derivatives according to any one of claims 
1 and 3-8, wherein T is lower-alkoxy, such as methoxy, ethoxy, 
isopropoxy, isobutoxy, tert-butoxy or hexyloxy, lower-alltoxy- 

5 iower-alkoxy, such as methoxyethoxy, lower-alkenyloxy 

substituted by COO-iower-alkyI, such as 2-i80butoxycarbonyl-2* 
pentenyloxy, lower-allcoxy substituted by lower-alkyi-CCX), such 
as pivaloyloxymethoxy, lower-alicoxy substituted by lower-alicyl- 
OCOO, such as 1>isopropoxycark>onyloxy-ethoxy, cycloailtoxy 

10 opUonaiiy interrupted by O, such as tetrahydropyranyloxy, pyildyl 
bonded via iower-allcyieneoxy. such as 3- or 4-pyridylmethoxy, or 
cycloalityl bonded via lower-alltyteneoxy and optionally inter" 
ruptsd by NCOO-lower-ailcyl, such as 1-tert-butoxycarbonyl-3 or 
4-piperidylmethoxy. 

15 

10. Acetic acid derivatives aocofding to any one of claims 
1-9 from the following group: 



Ethyl (S)-4-[2-[4-[imino-2-(methoxy-ethoxycarbonyl- 
so amino)-methyi]-benzoytamino]-propionyl]-phenoxyacetate, 
ethyl {2)-{R,S)-4-[2-[4-[amino-hydroxyimino-methyl]- 
benzoylamino]-propionyl]-phenoxyacetate, 

tetrahydropyran-4-yl (S)-4-[2-[4-(ethoxycarbonylamino- 
imino-methyl)-benzoylamino]-propionyi]-phenoxyacetate. 
25 ethyl (Z)-(R,S)-4-[2-[4-[amino-ethoxycarbonyloximino- 

methyl]-benzoylamino]-propionyl]-phenoxyacetate, 

ethyl (S)-4-[2-[4-(imino-phenoxycarbonyiamino-methyl)- 

benzoylamino]-propionyl]-phenoxyacetate. 

2-methoxy-ethyl (S)-4-[2-[4-[imino-(2-methoxy-ethoxy- 
ao carbonylamino)-methyl]-benzoylamino]-propionyl]-phenoxy- 
acetate, 

ethyl (Z)-(S)-4-{2-[4-(amino-hydroxyimin'o-methyl)- 
benzoylamino]-propionyi]-phenoxyacetate, 

isopropyl (E/Z)-(S)-1 -[2-[4-(amlno-ethoxycarbonyrimino- 
as methyl)-benzoylamino]-propionyl]-piperidin-4-yloxyacetate, 

isopropyl (E/Z)-(S)-1 •[2-[4-(amino-hydroxyimino-methyl) 
benzoylamino]propionyl]-piperidin-4-yloxyaeetate, 

isopropyl [1 •[4-[4-(ethoxycarbonylamino-imino-methyl)- 
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phenyl]-4-oxo-butyryl]-piperidin-4-yloxy]-acetate, 

isopropyl (RS)-[1 -I4-[4-(i8obutoxyearbonyiainino-ifnino- 
methyl)-phenyi]-2>methyl-4-oxo-butyry(]-piperidin-4-yioxy]- 
acetata and especially 
5 ethyl (E/Z)-(S)-1-[2-[4*(ainlno-hydroxyim{no*methyi)- 
benzoylamino]-propionyl]-piperidin-4-yloxyacetate. 

11. Acetic acid derivatives according to any one of claiins 
1 and 3*9 from the following group: 

10 

(R/S)-1-lsopropoxycarbonyloxy-ethyl (Z)-(S)>[1-[2-[4- 
(aniino-hydroxyiniino-inethyl)-benzoylamino]-propionyl]- 
piperidin-4-yloxy]acetate, 

pyridin-3-ylmethyl (R)-(E)/(Z}-[1 -[4-[4-(amino-hydroxy- 
]5 imino-methyl}-phenyi]-2>methyM-oxo-butyryi]*piperidin-4- 
yloxy]-acetate, 

pyridin-4-ylmethyl (R)-(E)/(Z)-[1 -[4-[4-(amino-hydroxy- 
imino-methyl)-phenyl]>2>methyl-4-oxo-butyryl]-piperidin-4- 
yioxy]-acetate, 

20 tert-butyl (E)- or (Z)-(RS)-3-I1-[(R)-4.I4-(amino-hydroxy- 
imino-methyl)-phenyl]-2»methyl-4-oxo-butyryi]-piperidin-4- 
yloxyacetoxymethyl]-piperidine-1-carboxylate. 

ethyl (R)-[1 -(4-[4-(benzoyioxymethoxycarbonylamino- 
imlno-methyl)-phenyl]-2-methyl-4-oxo-butyryl]-piperidin-4- 
S5 yloxy]-acetate, 

ethyl (R)-[1 •[4-[4-(imino-pivaloyloxymethoxycarbonyU 
amino-inethyl)-phenyl]-2-methyi-4-oxo-butyryl]-piperidin-4- 
yloxyj-acetate, 

tert-butyl (E)- or (Z)-(R)-4-[1-[4-[4-(amino-hydroxyimino- 
a) methyl)-phenyl]-2-methyU4-oxo-butyryl]-piperidin-4-yloxy- 
acetoxymethyl]-piperidine-1 -carboxylate and 

ethyl (S)-[4-[2-[4-[(2-acetoxy-ethoxy-carbonyliniino)- 
amino-methyl]-benzoyiamino]-propionyl]-phenoxy]-acetate. 

as 12. Acetic acid derivatives according to claim 1, wherein 

L is a group U in which A is a group A3, namely of the formula 
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wherein E^, m, n, D. Wi, G, M. Q and T have the same 
signlfttance as in claim 1. 



LB 



13. Acetic add derivatives according to claim 1 or 12, 
wherein Ei is H, OH or C(0)ORi, m and n are the number 2 and/or D 
and Q are O and/or Wi is NH and/or G is lower-alkyl> such as 
methyl, and/or M is 1 ,4-phenylene and/or T is iower-alkoxy, such 

30 as ethoxy. 

14. Acetic add derivatives according to daim 13. 
wherein Ei is lower-alkanoyloxy-lower-alkoxycarbonyl. such as 
acetoxymethoxycarbonyi. 



15 



15. The compound according to claim 12. 13 or 14, 
acetoxymethyl (S)-4-[2-(4-ethoxycarbonylmethoxy-phenyl}-1 - 
methyl-2-oxo-ethylcarbamoylmethoxy]-piperidine-1-carboxylate. 



16. Acetic acid derivatives according to claim 1, wherein 
L Is a group U in which A Is a group A2, namely of the formula 



I-C 



%vhereln E^, X, Y, W, G, M, Q and T have the same 
significance as in daim 1. especially wherein Q is O and T 
is OH or Iower-alkoxy. 

17. Acetic acid derivatives according to claim 1, wherein 
L Is a group U in which A is a group A"^. namely of the formula 

o o 
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wherein p, q, W^ G, M, Q and T have the same signifto- 
ance as in claim 1, especialiy wherein M is 1 ,4-phenylene, 
Q is O and T is lower-allcoxy. 

18. Acetic add derivatives according to claim 1, wherein 
L is a group in which A is a group Ai , namety of the formula 

G 

wherein &, X, Y, W^, G, M. Q and T have the same 
significance as in daim 1, especially wherein M is 1.4- 
piperidinylene bonded via the N atom to the Iteto group. Q is 
O and T is lower-alkoxy. 

19. Acetic acid derivatives according to claim 1, wherein 
L Is a group L3 in which A Is a group Ai , namely of the formula 

el— U /=v p p o 

G 

wherein Ei , £2, X, Y, G. M, Q and T have the same signif- 
icance as in claim 1. especially wherein M is 1,4-piperi- 
diiiyiene kmnded via the N atom to the keto group. Q is O and 
T is lower-ali(oxy. 

20. Acetic acid derivatives according to claim 1. wherein 
L is a group in which A is a group A^ , namely of the formula 
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wherein E^, E^, X Y, G, M, Q and T have the same signif- 
icance as in claim 1, especially wherein M is 1,4^henyiene, 
Q is O and T is iower-alicoxy. 

6 21. Acetic acid derivatives according to claim 1, wherein 
L is a group L^, namely of the formula 




t • ) 



10 wherein Ei , E^, G, M, Q and T have the same significance as 
in clsdm 1» especially wherein M is 1 ,4-piperidinylene 
bonded via the N atom to the keto group. Q Is O and T Is 
Iower-alicoxy. 

IB 22. Acetic acid derivatives acccording to any one of 
claims 1-21 for use as pharmaceuticaily active substances. 

23. A process for the manufacture of the compounds 
according to claim 1, which process comprises 



20 
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a) cleaving the protected amino or amidino group in a 
compound of the formula 



wherein is a group of one of fbnnulae U o to L^o 



O G 



r 



G 



— - k^»» * \m « ^^^1 '''■'-II m'Wn », 
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in which Ao is a group A containing a protected amino or 
6 amidino group, A. Wi. W2, G. M. Q and T have the same 

significance as in claim 1 and A^i is a protected amidino 
group. 

or 

10 b) converting the free amidino group in a compound of formula 
III 

Y Or ^ 

o o 

15 Wherein O^o js a group of one of formulae UOi to L^oi 
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jfU 

Tcl^; "l". ' °' ° T have m. s«ne ,i,rt«can^ J 
El ^or «"""» a group 

O o 

wherein LH is a group of one of formulae Lin to Uis 
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in which X, Y. Wi, W^, G. M, Q and T have the same 
significance as in claim 1, 
6 into an amidino group optionally substituted by or E^, or 

d) reacting an amine of the formula 

o o 

G 

10 

wherein R2 is H, iower-allcyl or lower*aikoxy-iower*ail(yl 
and Q, Q and T have the same significance as in ctetim 1 , 
with an acid A-COOH or a functional derivative thereof, or 

15 e) if desired, functionally modifying a reactive group present 
in a compound of formula i, and 

f ) if desired, converting a compound of formula I into a 
physiologically compatible salt or converting a salt of a 
20 compound of formula I into the free acid or base* 

24. Pharmaceutical preparations, especially for the 
treatment or prophylaxis of illnesses which are caused by the 
binding of adhesive proteins to blood platelets and by blood 
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platelet aggregation and cell-cell adhesion, containing a 
compound according to any one of clainis 1-21 as ttie active 
sutistance. 

6 25. Ttie use of a compound according to any one of claims 
1-21 for the production of medicaments for the treatment or 
prophylaxis of illnesses which are caused by the binding of 
adhesive proteins to blood platelets and by blood platelet 
aggregation and cell-cell adhesion, especially for the treatment 

10 or prophylaxis of blood platelet thrombi, thrombosis, stroke, 
cardiac intarct, inflammation, arteriosclerosis or osteoporosis, 
or as antitumour medicaments or as medicaments for wound 
healing. 

15 26. The compounds, compositions, uses and processes as 

hereinbefore described with particular reference co the Examples. 
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Acetic Acid Derivatives 

Abstract 

Acetic add dmvatives of the formula 



o o 



I 



L i, ^vv. vV. vV- <" 

O O G hi 6 6 A 




in which a cartx>nyl group in L and/or between L and 



M which is not bonded in the form of an amide can also be present as an oxime; A is 

1 f 



or 




Ejand E2 are H, alkyl, OH, alkoxy, alkoxyalkyl, 

10 caiboxyalkyi, P(0)(aalkyi)2. C(0)OR|, OC(0)Ri. OC(0)ORi or aO)SRi, provided that at 
least one of and E2 is H, (h- E| and E2 togeHbia with the N to which they are attached are 
(5,5-dimethyl w S-oxo)-4fS-dihydio-l,2,4K>xadiazol-3-yl, Ri is alkoxyalkyl, alkyl, optionally 
substituted alkyl or optionally substituted phenyl and q>donally bonded via all^lene, or 
cycloalkyl optionally interrupted by O, one of X and Y is CH and the othw is CH , Calfcyl, C- 

IS alkoxyQrN,Dis(CH2)sOr(CH2)A sisl to4, mandnareOto5andtisOto3, butm + 
nate 1 to 5 and each of m + tandn + t is at least 1, pandqaieOtoS, butp + qis2to5, 
W, is CH2, alkyl^, alkyKK:(0)CH, NH, alkyl-N or alkoxyalkyl-N, is O, NH, acyl- 
N or aUQ^l-OC(0>N, G is H or the charactering group of an -aminocaiboxylic add, M is 
1,4-piperidinylene bonded via N to the keto group or q)tionally substituted 1 »4-pbenylene, Q 

20 is O, CH2, NH, acyl-N or alkyl OC(0)N, T is NHj, NH-alkyl, NH-alkyl (COOH or COO- 
allqrl), alkoxy or optionally substituted alkenyloxy or OT', T' is H, alkyl, phenyl or pyridyl 
Optionally bonded via alkylene or cycloalkyl optionally bonded via aklylene and optionally ^ 
interrupted by O, NH or NCOO alkyl, can be used for tiie treatment or prophylaxis of 
illnesses which are caused by the binding of adhesive proteins to blood platelets and by blood t 

25 platelet aggr^ation and cdl<ceU adhesion. They are manu&ctured by cleaving protecting 
groups in the cortes^xHiding protected compounds or by converting tiie cyano group into die 
amidino group in correspmding nitriles. 
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